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2uUJl fAjj-aa) 1 
^jl^ifl U^J^juj 2u2u)3fc]| Ll^^J^jul) 

Jjt JbJlj jjJLjl 3^11 j^'tf ^yUbljj 

C++ 4*L 2bb« >iil 
JAVA 4*l4 ^Jl 

ZbuabtJl l^jLu 



L-wjojJjS' j_x> 4 a mUM oljj-J^i ^ylp J-*a>- <j**^J 

^jA^jaAJ <—*jJuJI ^ - -j a jlf .•djJJ^ 4jwL>- j^a J.D. j 

^jl ,t<Y.ml J-Jb , L ^tj s S'lj !; _** 4tf.,.UM eljjiS'ij j/.H.^U 

u» ^ Jj> sj"*^ 

J « Ju>JL*J l-aIj^o . Jb ^LmSO" <*joU- jjo 4 a,, .1 all ^ oljj^Jj 

4"L..L. ^ t r .-Xll 



7 uOillj UljuJt <l»jltt)l JjVl JmUI 

25 ^Jiitfl ^SiUI ^Oil JuUl 

41 SiUaiil ulilill eJtitl Juill 

47 £j*yj «iitiUI .tyjill bjball j-fl jJ( Jm^I 

61 £}tAVl ubjljiy tijaUl *U&i Jtttf 

69 j^jJkll : j-jUII Jiaill 

83 JjUUI £U)I JwiH 

95 ul^UI jrfliil Jtfill 

101 ojiUllj HUttttl yUl<UI i-O Juiii 

111 ul»l&j jJLUJt J*X\ 

133 yr>ai j±- (A) jau 

137 lib uLj&U ctUfjj (B) jaU 

153 (4j£/i&L*u!) iukJI uUlWI 2ujlJ 



Lines, Angles, and Triangles 



Undefined Terms of Geometry: 
Point, Line, and Plane 

Point Akiill 
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Line kail 

^^uii ^ AJaij dLyxj' JJj^t jj- Straight Line ^ « .^.11 JajJI 

^1 ^U.iVI ^1 o^Ijl^I p. a? ...Jl L-J*i\ .llib oUci-^l 
l„i— o ^Ul p,JL^ft.M Ja>JI pjj>JI jjb AB v-^Soj .CsLftj 

j I jav 4 Wi\ JJLj^j* ^Ij. Curved Line L ^^jfJ\ -L>JI 

Plane ^>L4I 

.viU 4J Lr -J^ 0*^5 J J-t (J j" ■■■ oi l 

. ills' -dp-l-b aJ?Uj ^..vJiiK fjfj J-rfw. 
Line Segments 3UdULu4l 

L^Sl^l Jljl?l ^a^o (JjL-j' 4.a.Jlu.*.a.\ 1 i*koJ! JjJ* .1 

•U^ i$l J^ 9 Cr* 4ft ; /VM,ftll 4nhdH ^^^1531 J^kll .2 
.AB~ = CD u^SOj CD ^IL A£~ jil ,AB = CD jt^ til 
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CD j ,A~g ^i..^;y iLui ^ Af d\i * 1-1 JSLlJI ^ AM = MB 

j-c- JjJaJI ^ 9 ,..7ft.U J?j_kiJI JbJL>*j . Afl g^o 

J"-^JJ .iJ_*Jlj J^JiJI a — ii L^J «L>J! JjjS CjLo^U- <3*-rk 

.oJL*-lj 4*}Ip U^JLp A/fl j AA/ ji 

c 

* — ' ^v^ B 

D 

1-1 JS2» 

l>Lii jil <<v .flv ,.,0 J*3- ^J* C iB (A J*Ui dj^j" jij lil .3 

j-u jil <AB + BC = AC j <j>L-~zj> J»Ui C *B ,A jlS* lij 

.[l-2 JSLiJt >l] C SJmJIj A SkfcJI 

1-2 jSi 



Circles jjl^JJI 

.o^jIjJI j-S^* j-c- LoLS* Ijaj Jl*o ^jx-*aJI ^-i i»Lij ip^*** lJ _a 
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tfySM^ Oj-jIjJI iJj->- Afli -*aJI jJh Circumference o^IjJI 

.(360°) J± 

^Lj Oj^jIjJI jA J-s^j' 4<v .flv 4_jJa9 j fc Radius ^^LiJI 

.(l-3 JSLi >il) syljJI J* iki 




1-3 JSS 

.iiLLoo OjjIjJI jliadl oUail jl ^lxl^-ul J^aj, o^jIjJI tjijyu" 
.oyi-lJI lS 1p ^ t vhdi ^ J-*aj 4.rfv...fl.7. t «<> 4*la3 jJ& Chord jijJI 
i^-d jJi^ Jj-kl J-*J Sj-JljJI J-f^* a-,', Diameter Jr*i\\ 

JiA-*. 1° 4*«L5 ^jjl .iyljJI y J-^aXfl *j>- jJ* Arc ^^iJI 

.5/1 jj I y 1/360 

oj sljJI Jx^j t^jtsai Semicircle oyijJI ^a.^l 

.oyb yu&> ^JJ o/ljJI p-Ju. /aill ,180° ^ <Jj*>*. JWIjj 
.^JaS y^aj j^Soi" ^ Central Angle jS* ^1 

jLLsl (JLsdSi L$J j^Jl^ ^ Congruent Circles iibLLoJI yljjJI 
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Angles UjjJI 

.Vertex ijljJI ^ ita* LojLaj *ajj!jJI UJUi jLc-L*jJI 

i-jjIjJ! ^yJL^ 1^ AC j Aif ji! . Z jl Z j^JL 4-jjljJJ 

. L^— I j ^ A j 1-4 J^-iJ I ^ 4^tf7j-J 1 




i-4 JSJ 



Measuring the Size of an Angle 2tJjljll jliiw jiiLS 

Jj-j>- £^>U>I J^-l jljji <jJu* J^v. ^jl^JI jl-^w 

.60° ^Lj. A AjjIjJ 1 ^LS jl aJ^JlU mZA = 60° yJ^JL- 
^ lil .60° (JjL*j. ZA (j-Li jl £-<j*y 1-5 J£-i ^ iiiuJI 
jIjlJw J^SL- AB £_o fj^y^. A Jj->- AC jijji 

.60° jljjjJI 




1-5 JSZ 

.180°-0° ^ 
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^ jIjlJu .4-jjI^JI gOl—^t Jjt j^Ip Ja^u. *tf ijl^ll jl^iu 

.fiC j BA UUJU* a)LM /\ ^oaY ^ lit ^^i* ^ 1-6 JSLiJ! 



1-6 j£J 



.Minutes jsUi -uU jJLL <LjL*x* Uj^- 60 ^1 (1°) 

iiJL-^I^Ji 4 g/'ijJIj (60^ 4 SJb 60 = (1°) oJl^I^JI a-j^jJJI 

.(60") SJL* 60 = (T) 

Kinds of Angles Uj>JI 

J5I L^-Li ijjij ^ o^UJI ijljJI lAcute Angle o^UJI aj^IjJI .1 

.(1-7 J£jJI >l) 90° 



1-7 jSi 

90° Ifi— L5 i _ r jb aaJUJI 4jjIjJI !Right Angle 4aJUJI .2 

• (1-8 JS^Jl >l) 




LL 



1-8 JS& 
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L^—Li ^ 'i*r j^IaJI -ijjljll I Obtuse Angle 'is? jjLuJI ^IjJt .3 

,(l-9 JSLiJl 180° y> Jslj 90° jS\ 




1-9 JS4 

Ij ^y-Jb 4ft ; dv ,.,tk\\ 4-jjij3i I Straight Angle 4.o...a:^ ■■,<>■ 

.(l-10 JSLiJI 180° l^LS 




1-10 JSi 



Ls ijlj ^y* 4, t .jC.«.; <JI i^jljjl IReflex Angle i^SoLuJI ij^l^JI .5 
.(l-ll JSLiJI >l) 360° ^ Jiilj 180° ^ ^1 




1-11 JS£ 



13 



Additional Angle Facts 2ufel£j Jjli^- 

5J p ur _tfi l$J L»jlj ICongruent Angles AJbLLuJI i-j.tjjH .1 

J-£-ili ^ ^ULj Z4 = Zfl ji J ( mZA = mZB <L ^ .oU-jjJI 
.90° ^Li Ujb^T ol c*^ ZB(rt.) = ZA (it) .1-12 



1-12 jsa 

.Zl =Z2 oU iZi4 . fl.^:. AD j\£ lil .1-13 JSLiJI 




1-13 JS£ 

JLjlp JjLJtxj' £-Ia3 *4-jcil *-Uj_J*>- ^yb Perpendiculars oJlupSII .3 
1-14 JSL- iJI t^ULj .1 j_a 5j_.ft.jJI }^>j3 L*ljj 
.2 j 1 oUaJIaJI objtjJI Oj-^' <cd±aJ 



c 

nil 



1-14 J£i 



^^JLp ^jAf- j* (•^ JC0 £^ Perpendicular Bisector ^^jJI >J,^uH .4 

. £F i c.m^:y ikib ^ilfj ol^SU objlj Z2j Zl oil * EF 
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E h 



M 
H 



-F 



1-15 j£i 

Triangles 

J^-iJI 4-JLp (jilajj £^U*»I jj^lo ^.Ljifl y& 1-16 JSLiJI <j3l 

j»ljji*^-L) ABCDE -^^Jl ^yk—oj * ( Lr *--i«*J l) Pentagon ^U^JI 



JSLi Polygon ^JUslJI 




^^L^f Ai'^U" jy> Triangle I 



<AC cWW^ 4^^U,lj <A/ jl A/1BC ^a-J- 1-17 JSLill 




Classifying Triangles ull£tl i ht\i 

^■-xi^- L5 -l^ l^— p^L^I JljLl ^jL-j* ^ ^^Ip oU A ^ J I *. a: ., nY 






1-18 

s- ti-JbwJI ; Scalene triangle £ X-*s» S7 (Jji j*-f> L.\ lull . 1 

...oil JA i.^U ti^JI .a*2?*c /i45C £^U>\ll ^Lio ^ 
.iLLiJl aj^IjAJ ^^J( <Jj>^\ jil^. jJL** 
(JuJLuJI '.Isosceles triangle { jJL^JI (Jjl ■ «.;«// CJLuJi .2 

\ — ^jjlj I — oJlpI all >■ j « ^1 ^^JLp jUuii' 

.^IJI Ajjlj ^ oJioUiJ iJLjUJI iujljJI -SJlpUJI 

fjj\ m ,..va1I lIJlUJI '.Equilateral triangle V/ (jyL»x+ll Ll* lu II .3 

,a = fc = c ,4£C £OU>Vl 
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1-19 jSi 



4j cJ^o ^Uil t^JbuJ I '.Right triangle pjUJi cUltoJI A 
JjUJI c ^JUJI .4-*jU!I ojljJI ^ zc <asc ^jLsll ^JbuJI ^ 

4jjlj 4j ^. l:U ^ylL-aJI dJbJl '.Obtuse triangle £- jM*JI i^JLtdl .2 
O^U >vo j_a ^UJI ^JbJI '.Acute triangle jLhJI t^JbuJI .3 

.sjU- Ujj z/r j <z/ «z// <hjk ^UJI ^JbuJI ^ .s^U- Ujj 
Special Lines in a Triangle Ctilil ^ 5Uali- JajiaL?* 

4— j_jijJ 1 ^a-s«a.u '.Angle bisector of a triangle IjjIjJI A 

I JcUjj ^JjljJI t-fl.,^ J I 4a ; fl'v.«s idaS jJfc L^-b.ft U 

ZB lLviIj 1-20 JSLiJI ^ Zfl iijljjl > .JjUaJI 

.zi =Z2 J*>oj 




1-20 JS£ 
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U ... j-^Ji p ;> tfv,..ftll '.Median of a triangle i^JLuJJ Jn^yuJI ^ . tfV. .. « // .2 

. AM = MC J**vj ^Clm:,., 1-21 




i-2i jSii 



— ^LaJI I Perpendicular bisector of a side £-L*J (JJy-*jJf ^a.^tu If .3 
Xc"^jIsa^. 1-21 JSLsJI ^ AC jJUJJ ^p^jJI i rt./t;JI oil 

I J^Lij'j I '.Altitude to a side of a triangle c*. h« ^Li? ^Jj £ Liij )ll . 4 
jbjlj OjXj 1-22 JSLiJI ^ AC J\ gLiy/il 




<^iJLAJI cUaII ^ '.Altitude of obtuse triangle £ jMaJI c\ fc* ff ^Liijl .5 



ABC ^ jjLaJI 




1-23 j££ 



Pairs of Angles ^JJ^ 

Kinds of Pairs of Angles ^i>" SAs3* 

jljjjUfcuJI jbjjI^J! [Adjacent Angles Olj'jjl>^oJI Ol&jfjll -1 
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c 

1-24 JS£ 

jLJbUv.JI OLjjIjJI '.Vertical Angles ^tJL) jUdjLazdl OLjjIjJI .2 

^-IjJL-i jLJL|U^ jLjjjIj L*jh 1-25 J^SLsJI ^ Z3j Zl oil 
Ujb Z4j Z2 Laj| .CD ^ ^oiLioJi ^Ja>JI j-* OUjSotf 




1-25 jsi 

jUioU^AJt jLx^l^JI '.Complementary Angles OL^aLzaJI utzijIjJI .3 
l-26(a) J <.v,l I ^ 90° ^jL-j L^-Ls f\y±>*J> jl^jlj 

<4-JU- J—f j^-J .J^'jji ^ j*—t- Ol ^oIoaJI jL-XjjI^JI (b) 

• 4il JUL. ^jjU^JI ^jljJI J* .fl° + fc° = 90° 




(a) (6) 
1-26 j£i 




jULol£uJl uUjjIjJI '.Supplementary Angles uLd*i£:c+-fl objjijJI A 
21A(a) JSLiJI ^ <jii .°180 (JjLmj. L^LS l>WjL) U-* 

.a° + b°= 180° ,aJU ^ .jJ'jjUxo ^ jLUt£o<JI jbjljlt (£) 




(a) (A) 

1-27 jsi 



Principles of Pairs of Angles Wj>N ^(^2 

Oil ^° J a° ^jjl^ J^jlj ^1 c° ijljJI ^ 131 :i SOPlS 
JSLiJI ^ &° = 35° j a° = 25° cJtf' lil .a° + &° = c° 

.c o = 25° + 35 o = 60° oil -1-28 




i-28 Jii 

4 iiLLu ^I^L. iLLiuJ! Wj^JI :2 SaplS 
. 1-29 JSLiJl ^ jLJS^o uUa>- CD j Xzf jlT lil iJUIj 

m Zl =40° jLf lil .La^ .Z2 s Z4 j Zl = Z3 jil 
.mZ2 = «/ Z4= 140 aJUJI oi* m Z3 = 40° <jil 
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1-29 jsi 

.a° + b° = 9(F jil <b° j a° jljj^V jbolcuJI Jbjljll cJlT til !3 iOPli 
i>° = 50 jil a° = 40° j jLaLx* /?° j a 0 cutf lil ^Ul* 

.[l-30 J&iJI 




1-30 JU 

jUjjIj j a° < 1-30 JSLiJI ^ Oil SJLiUcuo 

jil <b° j a° jl OLdLolSoJI oLsijIjIl cjLS' lil 15 5opU 

.rt° + Z>° = 180° 




a°= 140° j ^JLolS^) b° j a° JbijIjJI CJlf lit JUl* 
. [l— 3 1 ( fl ),W JSLiJi jtsl] b° = 40 oil 

jldulS^ i° j fl ° * 1-3 i (a) JSLiJt ^ .^bJL 

jas&l bva 1-32 J_ SLsJI ^ Z2j Zl cJLT lij ^JLJL 
.^uJU U JS' jil .^oJLal^uoj 

c 




1-32 JSS 
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Deductive Reasoning 



Proof by Deductive Reasoning 

Deductive Reasoning is Proof jU>J jA ^iVaLaVl jgUUt 

S_19 j I i-JUlS" i*-jAj>fc« ^1 jj-ij. General Statement *-Uj .1 
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f-L-^pl ^ ~i j\ Jl^Ij Particular Statement ^Jl« ^.wj pUj .2 
^^LT : r LJI ^dl l^-JI jLiJI fed I jl ip^x^JI 

^^ip pUJI ^.^.icJ I J-«Jai' JLLP jJLuJIj Deduction J^Jl^-»I *L> .3 

jSl (^j— «LS J/t Or (^a—j Syllogistic Reasoning ^^Ji-^l ^^-SCiJI 

.>J_j>«aJI ^wjcJI ( Major Premise ^^-SJI j_jb j»L*JI 1 

J -.^Ij ^ - t Minor Premise 

.'i^IpL ^yuaJuJI <j-LaJ1 ^ .Conclusion 
Olji ^ V ^S3I JS* j;^S3| oJiiuJI .1 

JjT J^J .2-1 J_*jJI ^ US' V b r ai^-l 



' 1 *-'**-' --"Vt 




2-1 J£i 
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SjSb J*-b jjSj" jl e^v. JiAj* ^1 syljJl j* 

jl ^jJ* 0 n U ^Jl^JI j-^Clll ^1 ^j-Ju-aJI i*JL<uJI jl Uj .2 
^ JL^JI ^J^Lf J^JUj" ^1 o^UI <^^JI ^ JLwJI c-i^ 
.<_i}lS3l ii^b Ji-b JjSi jl fc-^. p^l 

Jj~b jjSo' jl t-^. jlwJI « t j51S' o^b jl Uj ^Uu-^I .3 

V^-f jl j-£~JI jl-^^JI c Lv,;.7^,^l olji Sj^b 

jUjj l^idJ 4^U2ll *2Ii^m 

Observation, Measurement, and Experimentation Are Not Proof 
Jj-SUj yhUaAjM .jlkjS j».l>*j jl jSUj ^ Observation aL^^LJI .1 
^ AS ,2-2 JSjJI j« *j>- JS* ^ ^JJ .iJUUko jjSo jl 

.4jjUo 2?I^JI ^ 4jl p£-J\ ^J** CD (JjL-*i. 4jl 

/& 

w 

-Lis Jj-Jaj, ,j-<UaJI .jU^S' ^Jl»*j jl t ^^ AJ . *^ Measurement ^LiiJI .2 
(jiJI ^Iy:y ,^1 .<uU 4.U:^JI O^UJI <y JjJ^JI JJbJI JLp 
4jLpj ^j^-LJaJ ( obi ^^JLp JuftJjy '^.jS UJ.j ^Ja'V. 

.Ji^^UI 

(^-Jb I^jU-Iv:-; ,»l .jl ft^S' ^Jl*«j jl jSUj *J Experiment i/>«JI .3 
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^ s< 



A 0 f 



2-2 jSi 



^^J (jl tilJi £«J iS^* 

Deductive Reasoning in Geometry 

.2-3 JSLiJI ^ US' U^ai" iL-JL^JU J^JL^II 



2-3 JSi 

Undefined and Defined Terms Sfejatl jftfc uKlhinU 

•i^/^Vl 4**-ju$JI c*U*lk.nAH JS" cjL^cJ ^L-Vl JSwtfj **--U^JI 
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Assumptions (Axioms and Postulates) 

^i-juj Ijl-u jl '^^p j-So'y. 4-*— u$JI ^ jLa^JJ ^j-iflt v-^^l 

oJL-fcJ C^^L^O ^^-J'j 4,7..* A .11 j*_P 4-oUJI Ol^-yoll 

jj-Sy lIjUlL* aJLJL>*£ l$J jJ» j I l$— LjJLp oI^jcJI 

<j/>'hfli ^j-o p .d7,. .,o Ja>- LoJULP 'L^j^I ^L^?* 1 ^tjUXMit Ljl^ojj 

LJ*>- oliJ-J^J. ^.ykfl jl" ^L-Vl IJl*aJI plJuifcU-L liili j^J Lj^s 
C^o- jk ) r , ; .i,ll IJlA .^JDJJ ty^iST 11 JaJlS I-JL*-Ijj )JL>-Ij U t .a'v.M0 

Algebraic Postulates 3luuLui ^Uj^T &4Uo 

Lj ^Jl fL-iSh :i 
JL&^I IJl^o) a~c oil <c = 6 j jlS - lij .^iwJl ^./iwi 

.(Transitive Postulate 
4_15uJI j-jo jLjj'l jjl— j> Qi-frr-T \ 4— Uj-) |*j.Ijl1J 4-aS3I 4*^2)1 ^jij 
j^^lj oj-ip ol <^r\ 4L*^) 

.(iiSuJl y» **±>\ iUp) 

. (Substitution Postulate ^jiu^jcJI (Xjo) iJilw 
5 4a.Jl1 li jc jj- { jZu t yc&\ UiSlftj (V = jc + 3 j x = 5 jlf lil (^UL 

. y = 5 + 3 = 8 

.(Partition Postulate 4Jj»*Ji lJua) .45lj^t £jaj»«j> ijjL*> t JS3I :3 (JL* 

.(4*^! 41ap) c*i*« 16 ^ ^yuJIj <4l£JI <|*j.IjJJ aJ^JI 4aJ£II ijil 
Reflexive SJb-j)l IXjo jl ^ISou^l IJlj) l^.-fli (_£jLj" ^LaS* (^1 14 (jL* 

. (or Identity Postulate 



, AB 



AB j iinZA ~ m/A tx = x oil 
I c.^-r til 15 \Jlj> 



^a^JI l-X~») .a + c = b + d o)k t c = d j a = 6 jlf lil . CjL-xa 



x - > = 8 



2x = 20 

jjj-iJI Oj-£> <<^ 
1 a) a - c = b 

x + y — 12 
x - >' = 8 
2y = 4 



Olf lil 
J 



(Addition Postulate 

70 = ^..b 7 lil 
20 = ^b 2 j 



cu- 90 = ^b 9 

oLjL»LLo ^jjq ,m"*\\ c*> jL li! 16 I<JLj» 

- d jij tc = d j a = b jlS' lit J4jjL*x« 
.(Subtraction Postulate ^Jail 
Olf lil CJU- 70 = 7 o\S lil 

j C.Uw 20 — pjb 2 j 

Oij cu- 50 = 5 oil 

gj'lji Oj-Ssj' <(Jlj-^l Oljjl pljji .imaII l_j aj I3J "7 tjL* 

Oil tc = d j a = b 01^ lit f^jL*L« c-j^^JI 



IJL^o) ac-bd oil 
.$6 . r j£' Cj^LJI OjSo. i$2 jjk JL^tj 



(Multiplication Postulate 

U ujLS' yt^* olf lil <oil 




t^>- ale = bid oil *c = d j a = b o\£ lij .'^jl.^va 4a— 

.(Division Postulate 4a— JiJI I JL^) c t d*0 
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•Oil .(80 cents) d,, 80 <£jLd> JbjJI 4 lb yu. Otf lil iJUL* 
.(40 cents) C-JL— 40 ^jLj. 2 lb yu- «JjL*coJI 

a = £ oLf lil t'i»j\ .«v« Oj&' CjLjjL*xaJJ 4j>jI mivaII ^r—^II !9 fJL* 
.(Powers Postulate ^ '^1 Ijuo) fl n = £ n JUL 

,;c 2 = 25 x 2 = 5 2 oil ix = 5 jlf lil -JUL 
a = Z> ol^ lit .'ijL-x* 03&* obj I. 11 4jj1 ,.ivaU jjJl^JI 110 fjL* 

= ^ oij 
. y = Ifri =3 oij J = 27 ol^ lil <JUL 
Geometric Postulates 2LutLJ 2Lutdta 

4.a.h>j fj^-^}. Ja^d JL>*lj p > ii.Vt.i.0 Ja>- 111 
.2-4 j£-iJl J j A jjjj 4a— j ^£aaJI Ju^^II JaiJI AS <oil 

X T~ 

2-4 Jtt 

.Jaifl oJl^-Ij JULP LdsUq Jl ^^^j. oUaiJI ! 12 fjLya 

.2-5 JSLiJI ^ CO j Afl ^UUy 4kii ^yb Lis P oi) 

2.5 j£i 

.2-6 JSLsJi J B j ^^-SoaJI jI JjUJI JaiJI ^1 A/T oil 

2-6 JS£ 
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. >4fl ^ ^aJj <A jS^^aj j£aj 2-7 JSLiJI ^ iaitd 4 oyljJI jil 



0 



^7' 

2-7 JS4 



2-8 J££ 

.2-9 Ji-iJI <y A^ci.c^J 4L£ ^ M 

B . 5 
A J JUT 5 

2-9 JS4 

. Jaii Jl>-Ij v-a.sa.l< L^J jJi -17 tjL* 
.2-10 JSLiJI ^ ZA ^Ls>\* y> h& ~AD *oil 

* Si' d 

2-10 jS£t 
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^jJlP Aa^hj ha'^ -L>-!j ;> y^S- (Jai- ^^Jlp iLflj ^1 J ^U- ! 18 tjUfl 

.(2-11 JSLi) AZ? ^ P iLlJI Julp Jais PC 1AB oil 



2-11 jSi 

j— £aj Jaii3 Jb»-!j <Ja>JI (TJ^ tf \ J }l>- 119 f«Uo 

. r >cJI JaiJI ^ 

.2-12 JSLiJI 



A C B 

2-12 JSS 



Theorems 




.Jl^:. ^ahull Jm,1m,v11 o'^i 
j* "l80° (^jLj* cJjuJI W^j ^Li i^kJl 



540° 
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.108° L$— La p hvuU LjIjJ o* J 5 '" ^ 

o^Vl i>JI LJjU- lil ^skull J^.L.-.U Jl^l ^ dUi 

.Congruent iilk^ iuJUJI Wj^ll JS' 11 flAPlS 
.2-13 JSLiJI ^ Z,4 = Zfl oil 



2-13 J£i 

.2-14 JSLiJI ^ ZC=ZD oil 

C D 
2-14 J£i 

•2-15 J-S^JI ^ Zo = Zfc oil .<iUa^» ajjIjII ^-aJ oU.o.v.<Ji .1 

. Zx p-Aju U-^ju JS* 
-2-16 J-XiJl Zc = ZJ oil .iiUax* iojlLxJl LljjU oU^joJI .2 




2-15 Jtit 
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2-16 jSi 

f2-17 J-SLsJl ^ Za = ZZ> oil .iilia^ ijljll O^USUJI .1 

.Zx Ja£* U^o JS* 
#2-18 J-XiJI Zc = Zc/ .luAkio iiLkJI Uj^U o!>L£JI .2 



2-17 jii 




Za 



2-18 J£S 

,<iiUa^ s^t^i iLUxJi Ujjji :s sopis 

4 sjlpIj j^s IjLaj ?Za = Z£ ,2-19 J^JI ,y ijil 



2-19 JSA 
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Determining the Hypothesis and Conclusion 

Statement Forms: Subject-Predicate Form and If-Then Form 

*j lil" j ".SJl^lXj ^^■...v.ll ^j-tCJ, (JJlJI JJLjuJI" qI^.-..«.v.U 



.Oj-SLoJI (j— iJ jL»jJl^I L-A-fc " ^jlasj *oil < t j f ^i .«yll jjlaaJI 

e** J UI 

^Ui^*i*Jlj '^* m * J* ^° \J^^3 Hypothesis y&\ IxJhj ^.'.-^-fr" 

ejjJL-l ^ *jl Ja^*i! .Aj'Li'l t-JjlLo jjfc Lo \S^3 Conclusion 

. l^i^- (then) oil iJS3l <(if-then) oil - 131 











^-U-J, Ai^S Jj) JbJbJI Jk- til 


Oi) _ til jJL-»t 
ijJuwJI j*^* lit 



Converse of a Statement 



4 — J — i.J^j* Jj — i^U p jj_Scj jjwjcJI ujj- U o 

ojLp Jjb oil - lit j. J 1 L-j^liu j^jj&J .^l^u-^lj 
Jju i: M.ftjt - 4JI JLL-JI *JU- .Oil SjLpj til 



<-«.UJI JLS^i^l "^V o^U. JLSLiI olikJI" ^^Li* oil 
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jj_So ol ojjj-ilLj ^^u-J L^_j^JUu ^} i ol^^jwjcJI Jl^>-*ii 



.^ju J£J ^Wiv.^lj 4^ yiJI :2.1 43 iJLo» 
Solved Problem 2-1. Determine the hypothesis and conclusion of each 
statement. 



J>Jt 








5 JL>-Ij Aijlj 4j p-jUJI ^JllttJI 


.iiUaia ijji^Jl oU^OO (b) 

gOU^i &\ ...tJI e-J^Jt (c) 

ijlj <u ijl^l j«JUiil dJLuJI (</) 
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Solved Problem 2-2. Determine the hypothesis and conclusion of each 
statement. 



4j j^So C.ltJ 1 (j^j) 



JbJI jL-T lit 



-i\ (oil) a^uji cjL-T isj 

w . vJUJI (Oil) jt L5 _^. OLT !i| 



i_jjl^JI p—Jb Oil 

ijjlj 4_* Oj— SLi. (£) 
& Lu OLS* 131 

iJUJI cJtf lil (c) 



0^ IM ^UJI (d) 
01 i-. =rv. 01 



Proving a Theorem 4j>iauJI £UjI 

l-JjJL^ I .^JLJi b^Ia>o o^ia>Jl * I ^IjL^^b C< ■*">* 01 4j ^lajJ I 

.ajjLhxa oLJ'J L_jjlL<Ji ^Ij^HJ ^l^ix*-! oU^Lpj 
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J_£J Jbrjl ^oI^^^aJI 'j^/* 1 " - 6 



J. 



(_gjl. w yj l$-Ui i*jUJI UjjJI JS' iC-jT ."1 lja*A\ 
.iftjli Ujj ZZ? j ZA '(Ja^w 13 j 2 3 jk**Jl 
m ZA-m ZB jl oLi'J 

,90° ^L-i- ijjlj J-S" oi :%fc»Ji :4 8 jLaJi 

J t-^v ...L Id ...La ^^J , m ;o LjljjJl 

ijl—JI :i ^L-^l IJl^JI 

:6 j5«>Aii 







m(rt.Z) = 90° .2 


LJjj m ZB j m ZA . 1 
90° = m ZB j m ZA y> .2 
mZi4 = mZfi .3 
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IjJj^JI o}L£« jl oLi'JI jUjJI <->jJL-l .2-3 aJ jJUw> ilL** 

.jL^o ^LS l^J aj>_3\ ...vaII 

Solved Problem 2-3. Use the proof procedure to prove that supple- 
ments of angles of equal measure have equal measure. 

, . .Z2 J^SLa Zfc ,Z1 J^£o Za I^ta*. :3 j 2iJaA}\ 

«A .mZa = mZfc j! oLM mZ! =mZ2 

i-jjI^JI oU-L5 *£jJ^\ Ijl-j pi iV...,L :4Sj_L*Ji 
ft -?*" j— « 1$ — >- J* j-^>. ijl— i*J1 



:6 j 5 3jk>Jl 







J— -1 

.180° = L^U ^1 

J— .4 


.Z2 iJLS^ Zfc , Zl iL£« Za . 1 
mZa + mZ\ = 180° .2 
mZ6 + mZ2 = 1 80° 
mZa + mZ\ = mZb + mZ2 .3 

mZ\=mZ2 A 
mZa = mZb . 5 
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(2112)1 iMll 

♦ 

Congruent Triangles 



♦ 

t%iVi ajjuitij <fciun ^uni uiiiiti y 

Congruent Triangles 3rt tlri7tl uIjUjUI 

la— ;l (jl JSLiJI |*«JI ^ IftJ Jl£-il ^ iiLk^JI JlSLi^l 

3-1 JSLiJ! ^ A'fl'C" j AflC jUAIavJI jUbuJl .iiLL^o j^£y 

.<iUaX4 OjJiLxo ^O^l p^J 
( AB = A'B\ BC = B'C, AC = A'C) 

(ZA = ZA\ ZB ~ ZB\ ZC = ZC) 
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Ujltfli utiiUli atlji 

Basic Principles of Congruent Triangles 

a-JuLLu H^LiJI Lu^i^l j^i olili>o jjlkr lil riSJ^lS 
(iiLkj) jjSo* i&LLuJI oUliAil o^ULloJI 




J? 



3-2 j£i 

JL^V Sj^ 3 **^ ^J^b OUJU? ^Uai' lil (s.a.s = s.a.s) 12 iAPlS 




3-3 JSi 
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£_JL*aJlj oLxjjIj cJbLL' lil (a.s.a = a.s.a) 13 5JLpL5 




3-4 JtSi 

j*ibJI Jb-I ^ tf^lill JjILu lit (s.s.s = s.g.s) !4 SJPli 





3-5 JSA 

J-SLiJI ^ aJuUuJI fOUMl cJlf lit 431 c~ji .3-1 a) ^ 3JU> 

Solved Problem 3-1. Prove that if the opposite sides of a quadrilateral 
are equal and a diagonal is drawn, equal angles are formed 
between the diagonal and the sides. 
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tABCD J^iJI :oLk*Jl 

, AiF = CD j BC= AD 

./2s Z3 j zi =Z4 :o1caji 

AI = All j| oUJ :JLk*ll 








^ .1 

, s.s.s = s.s.s .3 


= CD j 5C = AD .1 
AC = AC .2 
AI = All .3 
Z2 = Z3 j Zl = Z4 .4 



fcWtfl ^UoXlj j*iUl! ajjUUI utf&l 

Isosceles and Equilateral Triangles 

fcWtfl 4jjUItlj jrUUll 4jjUItl uUCtl dLdji 

Principles of Isosceles and Equilateral Triangles 

^.i$-J i-LUJI UbjJi djSs \u\ jL*JU> JjLL- lil :i Sopli 

^jI^-J iLUuJt £OU>Vl JjSj* .cJLuJ jUjIj cJiilLy bl :2 SjlpIi 

.(l oJlpUJI uJjJLu ^yb 2 oJLe-UJl) iiLLu ^^OjljJI 
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.(2 oJpUiJ i^v^j 3 oJlpUII v'jL" ^ 4 eJLPLiJl) 

Solved Problem 3-2. Prove that the bisector of the vertex angle of an 
isosceles triangle is a median to the base. 



.oJLP-liD Ja^^aJI j^'Tm.oI 




MAC ^JLJI (^jL-ia cJLLo :ou1oaJi 
(A5=BC) 
ZB ci^b. BD 

.AC J J^jxJI ^.i-,,4.11 bp :oToyi 

, AD = DC jUu )l AI = All jl oU| :5-L^Jl 




.s.a.s = s.a.s .5 

.= jjSo- a= _u o>uji *i*-Sn .6 

uLmiUj A ^ij J-J la— 1 .7 



AB =z BC A 
ZB > a.^;. BD .2 
.Zl =Z2 .3 

~BD= BD .4 
AI = AII .5 

AD = DC .6 



AC J lu^Jl r ,ff„Ji BD .7 
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«jftU! 4^!>UI 

Parallel Lines, Distances, 
and Angle Sums 



i^iti y 

Jjlkiil jljilJJ* jli>&j y 
Parallel Lines fajlaAil 

lyiy AB //CD t jil .// tfjlydl j . bol JLul JLt U.A Ijbl 
.(4-1 JSLiJI >l) " CD JaiJLl &\y AB Ja^ll" 
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4-1 jSi 

oJla {£^\ JxiJl ^£S*I j I ^.JrW3 Transversal cr g J «?,..ftll JapJI 

EF oil .ijkiJI 




4-2 JS4 



Ja^ ^fl -ks* J Av>- j « Interior Angles 4_JL>~ljJI L>ljjll 

Exterior i^jUJI LljjJI IaJLu *jjJa>JI ^.JL* ^ ^ o^/***** 

4jj5C.7.ft.ll Ujj ^yUill oil .^.Irkll <rjU- i*5l^Jt L tjijJl ^ Angles 
<Z1 iJU-ljJI Uj^l ,4-2 JSLsJl ^ U+*Jaj> CO j A?^ 
,Z8 , Z7, Z6 <Z5 ^Jb i^jUJI Uyllj Z4, Z3« Z2 

Pairs of Angles Formed by Two Lines Cut by a Transversal 
JaiJ Corresponding Angles 4 *1^aJI I j.IjjJI 

sfJI (j**** ^-^9-3 (^5* O^ I <ft $*kfl.t 

O — 0 — cT-^ lT^J O^ V ' ' J"J! 

\ 4-3 J SLiJt ^ Z2 j Zl ( oil .j-JaiJI 

ia>JI U^taflt CD j AB jJa^JJ Olul^o d\^>j\j 
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_>- ^—lai 



.4-4 J&ill ^ £^ju> y> 




4-3 j£4 





4-4 j£i 

U^oJifli, ^j-JaiJ Alternate Interior Angles iJiLjuJI aJU-IjJI Ij.I^I 



j\ ^Jjlj L^-a 4-5 J-S^l ^ Z2 j Zl oil .^jov ...fill ia-^JI 

Ja_^ ^Li ^JLLP . EF CD j AB jJa^JS jbbL^ jld^-b 

jL_>j£j_ i j ;; xl^LxAJI jj;^i>-ljJI J^jljJI ^jl>- J^fl J^jlj-^ (j-^ 3 ^" (J^j*^***0 

.4-6 JSLiJI £*^y> y> US' iiJbi«j ^ N Z cJ^>- 




4-5 




4-6 J£2» 

.(4-7 JSLi) gOUMl ^ j^S^JI U 



4-7 jSi 

Principles of Parallel Lines AjjI^jLit lajtaail 

.(Parallel Line Postulate ^jlj^Jl 
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.(iiUa^o 4jjlj^Jt i^LsJlJ 'iJk\lZfiS\ Ij.ljjJl) JjLtaX* 

UljjJI £jj J-f Oj-S^. ij-ojlji* jLLiJI jlS* li! :8 SOPlS 
^UIjJI 2L_bUJI &LLz* ^UIjJI JLbUJI 

(L ^_Ji^Ji ^^JLp U^w.l (>«ejlj £^U*I cJlS' lil :i2 5op\5 

Distances uliL4l 

Distances Between Two Geometric Figures 
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4-«kfll ^ 4-8 (a) J-SLiJI ^ Q j P J-JU ^ abL-JI .1 




<<0 « 



4-8 jSi 

iJaiJl ^ 4-8 (6) JSLiJl ^ 45 j /> Ji« iLS 4flL~Jl .2 

4-8 (c) J-SLill ^ CD j Afiji* .j^jl^u ^^Js^- ^L-aJI .3 

iJaiJI ^ 4-8 (d) JSL^JI byljJIj P Jio •o^bj Jrrf aIL-aJI .4 

-oyljJlj aUo-M OP '4*Ljii\ py>- JSaj ^JIj Pg 4.A.gy. M Jl 

LjfcjS^ jUJJl jUyljJI JiA 'J^^l ^'J^wfl ^ 4AL-aJI .5 

^Ul J*H\ ^JaiJI ^Aj <^4^JU-*JI i*Ial)l ^ O 

.4-8 (e) J£-iJI ^ US' j-j^IjJI -jirf £4. 

Distance Principles ul4L4l d^l^i 

Oil <Ju..jrv ,-o 4aLa} ^jajJI lJ JLp ikiJI CJlS' 131 11 OUPlS 

.ii-.-M.ftU 4aLaM ^y^.lgj jL^uo Jju ^yip aLaOI jji 
4_*Lill ^.1$ ; j-*> jL-^* jljJ Lr JLp 4 cjL? lit \2 5u*li 

4-«ia*U t a ./?;»n ^ j-^a a! I ^j-^ ^JaitjJ I jit ( ^U-Jt^Ji 

.(l sjlpUJI > jJLio ^ 2 bJlpU) ^u-Jlu-aJI 
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ijj* 4 oJ^LiiJl) 4-jjI>U t a ,/i:Jt Ja-iJ! ^^-Ap AlaiJI 

.(3 oJlpUJI t_j^iio 

Jljo' ^^-U iJiAi y JjUj cJLuJI ii-^uJi 5JLap\II !6 

jl .iiv.a J aj ^^JLp ^_oj' y jJjLiu* lIJLaaJI Uljj old./?: a !7 OJlPlS 

Q£X\ Wj} j«Ui 

Sum of the Measures of the Angles of a Triangle 

iLo IpuAM ^ 4-9 (a) jSLiJI y US' lj«.Ug" ^^SUj ^1 Lljj 
.iU-Ji^» 4jjlj IjSjSL*. Lljj dj^iJI .(b) JSLiJI y US' 




4-9 J£i 



*^JI lT-JJJ f-j J*> ^ 180° 

,4-9 JSLiJI ^ ^-IjJLJ JjU^JI ^JLaJI (jjlje. 

6ABC Lt.ljj ^ajhjs (JjL-aj Z? Jl^p a.v.„..^M 

.ijljxJI ij>k>Jd iJWjJl 2*UJI Lljjll 

Interior and Exterior Angles of a Polygon 

JS* .^Ij Jlip ^rj^- dj&z-* 4-10 JSLiJlj ^03* US' 
4-U1jJ! 1^ojIj3 iJUSUJl JUjIjJI ^ LhlIjjJI oJla 




4-10 J&& 



<i*-jU- Lljj {J ^a^ ilL* jjSL^ ABCDE ^UjiJI i3U- 




Angle-Measure-Sum Principles 

j^A* c.J vol j-^jlj £— * cJbJ jljjlj oilLv lil !2 Sopli 

.360° (jjUy I JSLiJI libj ,j-l-5 13 5op15 

oAj'j" cr"^ £3*^?** l^J^' cJ^J i^jU- i>j\} JS' '4 dJLPli 

.360° ^jL-j' olixJ iVjUJI UjjII ^Us -5 dJLPld 

.60° ^jLj £j>U>Sll (^jLwJI okJI Ujj ijlj JS' ^-Lfl 16 SOPlS 
.ioLcu Lljj ^ pjU obJ fcUJI UjjJI !7 5opIS 
.45° <£jL-j ^LJI (j^L^Jl okJt Wjj j* ijlj JS' ^LS 18 SOPld 

jicj* 4_jjtj f i Jl* iSy^. o\ *i oloJl :io SOPli 

U^^U>I oils' lil ^xiolSlo jl ^iUaxa jLi^So' olojl^l 111 SJlPlS 

Sum of the Measures of the Angles of a Polygon 

n-gon j^v. .jousts' Aa.Jll.».o ^ki J?U«^ J^ju) ^la-^> JS^i ^LixJI 
.20-gon jjh UJLstf 20 ^ jjSUt ^L/?<JI .^JL^> n ^Lyan 



^y^H\ dJUl ilk OU.Lja.Jl *U-J 













8 




3 




9 




4 




10 




5 




12 




6 


n-gon 






7 



. LjIjjJIj (J^L-i* Regular Polygon jJaxuJI ^JUiJI 

4 JU> JjSLo ^Jixju ^JLaa .(4-11 J£-i) 




4-11 Jtt 



(La ^ijji utijii ^ui 

Sum of the Measures of the Interior Angles of a Polygon 

5 ^1 4*. „.gy ^^Ul 7 jj> jjS^JI ^JU^JI <4-12 JSLiJI ^ 

n-2 ^1) ^Lj? n OjSUI gj./i+ll ^ .Ma'.... aJUjJI oJla a^-^j 
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L-jIjjJI ^LJi (j:jL*-J ^-t^.U 4_L>-IjJ! Uljjll ^j-LaS 

,(ai-2)180° = ^JU* n ^ Oj^aJI ^L^aII il^ljJI Ujjll ^Lfl £^>o 



4 




4-12 JSJ 

jW) ^UUI UljjJI juLi 

Sum of the Measures of the Exterior Angles of a Polygon 

jJ^i\ ^ZlJu ±j\ i^jj ^SOh pj" lil .4-13 JSLiJI ^ 

.360° ^jl—j i^-jUJI LljjJI <£^>U>^I *Js> 

.360° = ^JU? n OjS^aJI ^l^.U i^jUJI UjjJI ^LS £3*^ 



1 




4-13 JS4 
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Polygon-Angle Principles ^JLaII - Ulj^ Jfil^d 

5 = /i -2 4^Jix*-u> =(/i-2)180° 
.360° (JjLj- ^-Uw t^V i^jUJ! WjjJI ^LS '2 SJLPlfl 

^^^^^^^^^^ f^^^^^^^^^^ 

(4-14 J-SLi) ^Ju^ /i j>£JI , Iv.-ull ^JUwJL) ot^ lit :3 SjlpIS 
jil .(cjU-jjJU) e L^-Li ^j^- ' U-*^ iU-ta ^ojlj 

. 180(rt-2) 360 

t= e = and i + e = \ S0 

n n 




4-14 <J£b 

180(20-2) 



= 162 




20 

360 1D 

e = = 18 

20 



i + e= 162+ 18= 180 
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&lttU jQJUd^ u^L^ 

Two New Congruency Theorems 

i^ybj Lla p > ju3' ^j* oULuJl J^Uaj oLj'^I Jj^-j 

1. s.a.s. = s.a.s. 

2. a.s.a. - a.s.a. 

3. s.s.s. - s.s.s. 

4. s.a.a. = s.a.a. 

5. hy. leg = hy. leg 

Two New Congruency Principles £jUa2U jQJUJ^- uGdtli 

^jJ L^ufclj^)! JjLio ^Jl^j ol^jlj CJl£" lil (s.a.a = s.a.a) II flJPli 
*jil .j-^-T o-ho ^.i l$J s^feLJI *!>>-bU ^j-jbLk* olio 

. jUlku jljdbJI 
^Lj ^Jb> ^ JL~o ^'jJI jLf lil (hy. leg = hy. leg) 12 5JLC-15 
<oil *|wLi c^JLu I4J o^tLJI p-l^rbU jlilLo 

t^jLtJ ^. Ivo ^ 4j.jIj lil 4jI cJ*I (a) .4-1 *J jJUt* iJL^o 

J-SLiJI ^ iLLioJI UjjJI cJlf lil 431 oJ'l (b) .ijljJI 

.4jjljX4 ^LUxaJI ^^L^^li *iibUa^o ^U^l 
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Solved Problem 4-1. (a) Prove that if the measure of one angle of a tri- 
angle equals the sum of the measures of the other two, then the 
triangle is a right triangle, (b) Prove that if the opposite angles of 
a quadrilateral are congruent, then its opposite sides are parallel. 

.AABC,mZC = mZA+mZB lOLktJl (a) 

,/«zc = 90° oi c*Uj 

.ZA oU-jjJI jJLp = a ^jii 
.Zfl oUjjJI iJU- = 6 
.ZC ^ oU-jjJI i-U- = a + b jil 
a + £ + (a + 6) = 180 (Pr. 1) 
2a + 2fc = 180 
C7 + b = 90 
.^U> cJLLo 3A AAflC ,mZC = 90° jl 

.AflCD 1 j^Ji :oiJ»*Ji (b) 

ZB = ZD <ZA = ZC 

~AB/tc5 <~bc//Jd rofout 

^^JLp Za iUUJI UjjJI oi OUJ lik^Jt 

.iLl&U ^^7-. ft II Ja^JI JA ^JUJI ^jJ* 

.ZC j Z/l ^ oU-jjJI jJlp = a ^ jA> 
.ZD j ZB oUjjJI iJLP = b 

la + 26 = 360 (Pr. 3) 
a + *>= 180 
,jldUl£w ZB j ZA jl Uj 

/JC//AZ) 
*jbJL«lS^ ZD j jl Uj 
75 //CD 
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£7 



Trapezoids and Parallelograms 



Trapezoids td>Mjl *L*tii 

j-A ti^JLJI 4-^.l (4'h ,.>^uJl 5JLf-L_iJl) Median J^-^aJI ^-. a .7.. * U 

AD U jb jj^Ull <5-l JSLiJt AflCD lJ^uJI -u^ ^ 
.>-a,./i;vit Uki Ua yv j Af jtf lil • CD j^fiU jlSLJlj ~BC j 
4'k..^Jl oJLP-liill) 4-.,«l Ja*-^uJt ^Jv,..*!! j_Jb A/N jil 
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A D 



5-1 JS£ 

lJ^lo ±Jl Isosceles Trapezoid ^iLJI ^jL^uJt ^J^»*juJI 

WjjH ^ lJ^uJI -usJ oJlpUJI Uljj . A/F = CD ,5-2 JSLiJI 
SJLpLJiJI Lojlj U-ft ZD *ZA ."JjtSfl oJlpUJI oLL^j ^^Ip 

.A BCD jJSLJI ^jL-aJI iJ^ptJjJI 




5-2 JS3 

Trapezoid Principles tijAUl 4um 

j^JL-Jl (jjl .■■•foil Oj^JuJI 4 oJlpLJiII Uljj :i 80Pl5 
jLf lil -5-3 J-SLsJI ^ ABCD lJ^juJI aJS> ^ ^JULjj 

.ZA = Zfi jil i~AB =CD 




5-3 JSi 
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.AJ=CD oil = D o^ 13! «5-3 JSLiJI ^ ^ULj 

Parallelograms g^ttttfl uUjI^jU 

EJABCD ^ oil . O £OU>Ml ^jlj^ .4jjljX4 
CJ^ 131 .AD// fiC j A! HCD ,5-4 JSLiJt ^ 
JSLill oil <hj\yj> ^Ljj <1jLa^*J I 
iWD //Jc j AB//CD otf 13 j .£OU>l tfljj** ^ 

. O ABCD oil 





fciliVl UU}I>L4 ^LdP- Jfl7nM JLfil^i 

Principles Involving Properties of Parallelograms 

.ijl^u £}L*Vl (jjl>^J aLUl^JI jOU^I :i 8op15 

.itfALw jOUVl .jji^uJ iLULuJI jOUSfl :3 SopIS 
.iitk^ jOU^I tijlj^J iLUxJI LljjJI :4 SJLPli 
.<ilku ^jl>uJ LljjJl :s oa^iS 



Proving a Quadrilateral is a Parallelogram 

U^UiJI 4_p)UI cJtf lil gOU>f ^jl^u ^LJI JSLiJl !7 SopIS 

A_LlicJI 4_p^I c^tf lil ^^Ul ^jljx* ^^1 JSLiJI :8 5A*t3 

jliUaX* jl*JU> <* CJIS' lil £^Lfrt (Jjlji* :9 

4-JLUxJI oLjJjj cJLf lil £j>U>l ^jlj^ J^iJI :i0 SUPlS 

4-tjIa>- lil gOU>t ^jl>u ^Ij^JI JSLiJt :il SO*J 

• * ■ 1 1 i ^ * *• fl -^*" 

Special Parallelograms: : AwL^ uUjl>Lt 
Rectangle, Rhombus, Square JJjII i jrodl * J-dauu4l 

£}brifl ubjl>U uliM*j uUjjaj 

Definitions and Relationships among the Special Parallelograms 

.J^^^L^^I oLjljia A&jajha} oLiu^aJIj «oLuaaJI <0^..k-^...ftH 

.Ij.IjjJI (^jLcoo jOL^I (Jjljn Rectangle J-Jai— Jl .1 
.gOL^I (jjL^ £OU£>l i^jlj^ Rhombus ^ytJI .2 
. IjIjjJIj ^^U^SlI (^jL^fl gOL^I (^jl^o Square ^jj^JI -3 
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Ifl -**,\»r>y J-^aj. jOL-stfVl oL-jjI^X* ^ oUDlaJI 

.(5-5 JSLiJl) i*y*p*J> JS" JJUJ »yb jt—j 




5-5 JSS 

o\$ <jOL^?l ejjlj^ O^So 01 0^*"* J. , .-^'''" >< 01 L»j . l 

.jOL^Vl oLjjl^oo "ojib Ji-b jl 

2m tall ubjljli j*j\*i> J*iaj OfiljS 

Principles Involving Properties of the Special Parallelograms 

.Uilkyo ^>juJI £j>U>l !4 50P\5 
.^jiuJI L^mJ oJuoIjCU oU*dl« ^«.»-U Aj^LoJI -UjIa^Ji 15 OUPlS 

. ^1 jjl Ujj j.^a.U SjJaiJI J»jL*JI 16 oJLPld 



.uUJduL^ai ,£}UaVl uLujl>U 2u>fa2JI kjJ**]! jajU^ 

Diagonal Properties of Parallelograms, Rectangles, 
Rhombuses, and Squares 



.JS^JU iu-Jl ^>i)l J*>JU i^U- JLp Jjb- JUI JjJlJI ^ 













y 


y 


y 


y 




y 




y 




.iiUai* ij^laill J?^la>JI 


y 


y 






.SJbftUu <j >vr kaJI J»^Ia>JI 


y 


y 






.^t^JI UljJ t.a.^;V 4jjlaiiH Js^LiJI 


y 


y 


y 


y 


j 

J o Oj SO' oj"^ J»jJ»JI 


y 


y 









Proving that a Parallelogram is a Rectangle, Rhombus, or a 
Square 

Proving that a Parallelogram is a Rectangle 

i^jtj cJLf IS J *iJLolS^« gOL^Sh ^jlj-^J iJL^JI 
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jl oLy} sjl^u <L_..j 

j_» oil <iJ_9-lj 4_A.:li i-jjlj 4_» ^^UiSfl tSjlj^* jlS* lij '.9 30*l3 

| . LiV . it 

jij «4iUax* i^LS -U^L>* £^>U>Sn L?j^ utf lit * 10 S^ptf 

Proving that a Parallelogram is a Rhombus 

,<i,Uaio ojjl>fcU ^^Ui>l 4j 

jjl <4-Jblkj> djjU«^> <u £^>U>Vl L?jl^» jlS* lil 111 

Proving that a Parallelogram is a Square tJ^f* ^ 

j *_j^ r <JI jl iLJb- jjo iJlfbj £p^0 OS) < jliblL^O 

Solved Problem 5-1. Prove that a diagonal of a rhombus bisects each 
vertex angle through which it passes. 
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ABCD ^ju^\ iOLWil 
.jjt* Ja^- AC 

.zc j za cJ^o ac :ofouj 

.Z3 ijl^J oLiLLu Z2 j Zl (1) oUI :iia^l 



ZL ajjIjJJ jkiLLo Z4 j Z3 (2) 









jsiu ABCD . 1 


.^M^Vl ^jL-m j^^i .2 


Aff s BC .2 


4 5>\Uvc jOL^Sl iJLUJI LjIjjJI <A ^ .3 


Zl =Z3 .3 






.// j£y 0<y iLUxJI {OU'^I .4 


~BC II ~AD , Afl // CD .4 


//-tj Z iJjUJI 4_JU-IjJI Ul^l ,5 


Z2 = Z3, Zl =Z4 .5 






4 i)LLfl jjSo f^^Jl i_r^ "UjLUaJI f-L-i^l .6 


Zl =Z2,Z3 = Z4 .6 






a.. j^iUaio ^>>- J I j*— JuJl .7 


ZC <ZA i. AC .7 
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Circles 



Cut ^ 

Circle Relationships BjjlJjl ul£^l£ 

<*>.j*J jvi" ^ va «; j! y> ^S-j OjjIjJL SJaJ'^ 4JLJI 0U.lU.daM 

Circle byljJI 
.Center e^ljdl jSy> 
LJ ip (^J^^-J "i/l-Ul J^>- 4iL*AJI jjh Circumference S^jIjJI Jxl« 

.360° 

3^1 I £ J> 4A A gv.i.» 4*La Radius syljJI ^Ja5 t-i^i 

.(6-1 JS^ oyMjJI ^ 
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6-1 JS£ 



^jJLp j-jJaSS ^1 j—o J— t5-iJI j*-Jl^oJI ^iaiJI Chord 

.sybil 

jLijSlI Jj— Ul j*j f'oyljJt jf^AJ jUJI yjJI jjt Diameter ^koJI 

.OjjIjJI ^JaS ^ywai O^Ss^* ^ Central Angle jS^aJI 
±JU0j .eyljJI ^* J a Arc 
Ja_*>uo i.a./a* ^LjLo ^yb Semicircle syljJl 

.180° ^ ^Sj^j. i^ULj 
j-jo J_al ^j-i j-* Minor arc ^^iUJI ^jiiJl 

Major Arc ^^-yJ^Jt ^^51 -o^IjJI \Ju&> 
EC ,6-1 J£i)l ^ -Oil .b^ljJI v-a^'> ^ jS\ 

ZZ?/4C ,6-1 JSLiJI ^ <63 J .^/^iJl y> <j*yb\ Intercept j-*a>- 

. BC ^yJt jl J -,fl>*i' ZflOC j 

.yj AB <6-2 JSLJI 
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H 

6-2 jSit 

Secant Sj-jljJI ^JpLs .S^IjJI jSyi J ^L>- yu, J> j syljJI Ja3 

Ia>- jjfc Tangent ^L^aJI < t j.'"hfl*» ^ iij^ljJI ^J?Ulj > Jip- jjb 

j-* GH .5^1 jJ I ^LlS y> EF <0 o^IjJI ^ j_a CD <6-2 JSLiJl 

jL-j'jl <_P-l>Li?l J— f ^1 .^a jjb Inscribed Polygon J?^>*aJI ^U^aJI 

lT - ^ j*^ Circumscribed ik^**AJl oyijJI .oyljJl ^ 

oLJUw ^ ABCD ^^->J\ J&iJIj AfiCD <AABD <0*>! .^JLaJI 
J^SLiJLI AJi^o SjJb <yb O syljJI .6-3 JSLiJI ^ 0 oyMjJJ 
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4_P^Ui>l J-f ^ \^i/> Circumscribed Polygon ia_*>*Ajl ^JL/iftll 
^JUdAJi Jv>U>l JS' <^-l>*j S^b ^ it^JI o/ljJI .oyljJJ CjLUj 
.6-4 JSLsJI ^ <? syljd] ^JLk* AAflC . L^J oLLfl 




6-4 JSJy 

j-.U-o j> Afl .jS^I IjJl>^ jli'^jb Uj* 6-5 J£-ili ^ oUp^jaJI 




jT^aJI Ijj^* ^jJ\ 

6-5 jSi 

L^jliaSi *JL^I Jlj-Ul cJLf bl jbjl OUjSj- jb'^ljJI 

.4iLLu LaJbjUaal (JUail C-JlS* bl j^Uai« jbyljJI fiuj 

m AC j^^Jt p J 

. n AC ^yJI ^Li" jLfr J-ilJLi-^U 
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Circle Principles ojjldll 

.(l oJlpUJI t-ijiia oJlpUJI oiuh) o^l jJU 

L&J AiLkoJI ^-Iji^ll <iilkoJt yljjJI jl o^SljJI ^ 17 SJLPlS 

iUulkuJI ^-Ij-rtl <4_ilkuJI j-JljjJI 5^1 JJ I ^ ^ 19 SJL^VS 

.syljJI jS> J^U- y^J ljUjuJI i^JI 111 oaplS 
iiLkuJI jli-jSlI «£ulkJI yljjJI jt (SytjJI ^ ^ :12 0OPl3 
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Tangents uUUIl 

.6-6 JSLiJI ^ 0 o^IjJI 




6-6 jSi 



Tangent Principles ^UII JLfcl$2 

Ajjljjl ^fl./io XLiu ^Jl 0^1 JJ1 £ y> jUI ^Ldl -5 3JLPli 
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2H2m Tujtn) JliplJ 
Two Circles in Varying Relative Positions 




6-7 jSi 



Circles Tangent Externally £,J^' £>ls-»Uai Jtf^'b 

J-* Ob— L-^u 6-8 JSLi ^iO'jO jb^ljJI 
^^IjJI ^UaJI y> AB .P aLaJI Jljlp ^jUJI 

J Afl ^ Lp j * P A lie'A Li j_aj> 

«dUi5' ,/? + r jUasMl ^iLsoji (JjL~j 

.EF j CD IKyiJUJI 




6-8 jSfi 
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Circles Tangent Internally J^*^ j-* Ob--»L*i« 0\j 

.P lW*\\\ jllp J^IjJI & jtu-l^ 6-9 JSLsJI ^iO'jO jlyyljJI 

J-ijS>)l Ja^ .j-oy*ljJI ^53 il^uJI ^jUJI ^-LlJI y> AB 

.tf-r jUaSVl uiUail (JJ^J. 




6-9 Jtt 



Overlapping Circles OUbMJliA t>ti 

j_jb i)y,-^M ^-^11 . jUd^ljio 6-10 J-£-iJl ^ O'j O jli^ljJI 




6-10 JSS 
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Circles Outside Each Other (jiaJl £J^) S^PUiJl y\ jjJl 

. a h U^.^y. ^jU- lll^ jUi 6-11 ^ O' j O jbyMjJI 

oil^ til .P Julp jUS^l* CD j WBo\fj;JUS\ oUU-ljJt oL-LuJI 
<G// j EF <j\£ jL^jUJl jL-UaJI <jAjL*xa jtfyljJt 

,EF = GH j A£~=CD * LOUIS' .P'j 




6-11 J& 



Measurements of Angles and Arcs in a Circle 

ijU\ ^jJiJt J— oU-jjJl iJiP l^J Central Angle £ y*i\ ijjlj 
Ji-b J .,^:.Y 4ajUJ1 yjl ijlj *6-l2 JSLiJt ^ < jit .oJWjb ^^^JLi' 

iJb J < 4 0° lTJ 5 s**^ 40 ° V- 1 ^ cr 51 j*^ 1 ^J 1 -) < 90 ° lTJ* 
. 180° l^«Ld o ^-d./it J^-b 4**a",M0 ajjIj J^Aj" ^yJI jS" ^^aJI 




6-12 JSS 



^JLp £_Jiy L^,|j ^yjl 4jjIjJI ^ Inscribed Angle a^^aJI 4jjIjJI 

. BAC & j BC j^a>^' 




6-13 JSJL 



4_L^JI Lj.IjjJI <4-*lJa*JI j-JljjJI jl oj-jIjJI ^ !3 Sap 13 
.uJlUslu oj& AjbLLu o^a>«i>o L y\ji\ l$J 

.4aJIS ijlj ^ iiyb La,4> ^ it^>i-JI ijjIjJl !6 d*lPli 

Ujj ^ ij^JI ^UJI jXill ^ UAiuJI UljjJI :7 5A*lS 
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ill ul yalj ^Lii' jj-iLa-o j-a 4_Jj5^aJI 4_>jIjJI 19 dJLPli 

^-Laj o^ljJI £jU- ^^vULiii) J~«U^ iij&uJI 4jjI^JI !13 
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Solved Problem 6-L Prove that parallel chords drawn at the ends of a 
diameter are equal in length. 

o sylaJl :olW!i 

~AB JaSi\ 
AC// fiD 

ac = bd :j(oui 







•J— .1 

Jjjj-jiJI iCjIjj\ .«v« oLijI ...To c**-^ li| .5 
jLj'j! ijL-^JI ^-Ij-rtl ^ -6 


40 .1 

XcS = ADB .2 
~AC I/~BD .3 
AD s AC .4 
AC = .5 

AC = BZ) .6 
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Similarity 

♦ 

udiit y 



♦ 

.2 jjLj ^yJI 10 ft -f 5ft ^ 5 ft J 1 10 ft iU-J ^-La 5Jl?-j 

IaJUI J^UIj ^^^Jl vl^J. y *»H 

.3:4 ^yJI o^U flJLi^L .1 
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.(3 to 4) 4 ^1 3 ,y US' (to) ^1 j»ljLi*^\j .2 

.0.75 .4 
.75% «4jyj> 4....y.;- < T .5 

.jj lJJlj>-j JL^- Jsl l^Jlj^-l ^jP 1 ^h.ni.Y *— ^v. 4--*JI 

12 ^1 (foot) f-UJt ^Jo ^jl .4 in ^1 I ft iL^JI ^U*)! *oi) 
2 - • H iij^jjuJl *4 inches ^1 12 inches 4, ; , tW ; JLi-b pj" * (inches) 

.5 jl5:l J J I^pL^o^UJ 2±:± .3 j! (3 to]) 1 J I 3 

4. umIIj \$ :p j. . ; .«vll oLa^ ^^Lj' ^j— *j 4. ; .,..:11 

(2$ to 3$ to 5$) $5 $3 J I $2 4~-JI «oil .Continued Ratio iL^uJI 
j O^U' 0 i-S' jje 4aLUaJI 4. ...ill oJla .2:3:5 4.1.sAV.ft 1 1 4 ; ,-;ll ^y* 

.2:5 ^ <3:5 <2:3 ^y* <fl .^a: o 

Proportions u*uUull 

.y^Lj' j~ju (~ = ~ jl) 2:5 = 4:10 oil (jjL-j* ^^UJI 

*oil .j^^j^ jjiy-Lo ji^-^l #:AiU 
.4j ,3 <2 iiJLpbU gl^ll tall ^ a- ,2:3 = 4* 

,.>j3t jjJl>JI .«LJt Means i*L-jl 

Extremes oljjsl .cJLjJIj ^yUJI J^JI ((y^wj 

^ iUjVl *a:b = c:d ^ <oil Jj^l 
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Proportion Principles uu«ttl}l dfil^S 

^ J-^ >" (iJ^-J. Cj^J J-^^" ' 2 

.y— lid I lJ1>I 

£jL4I ijmtntl ^Jj nml fitl jrtuu JjUj 

Methods of Changing a Proportion Into an Equivalent 
Proportion 

j c- jL^o ,»bj' J I oj^Jo tw^LJl (^a^JI ^—j) *5 SupIS 

Jj! lj JLp J j-s^JJ a^—J J-S' ^ :>j.x>JI jj.^ 

Other Proportion Principles tfj^i u^Uj tifil^S 
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Proportional Segments Aj^UuUI ^LulJI 

Oj£j o^LuJI oJu.jl>JI £-iaIll (I) i^-liJLj j— jJa5 )V .,-<ir jw' til 

j-jJu>J^Jl j ■iwliaH J-jo j-^JLs^^l j_**JaiJt (2)j *i-_*-illio 

7-1 JSLiJI ^ CD j AC jlT lit .j~-La> 1^^. ^JiLzJI 




7-1 jib 

Obtaining the Eight Arrangements of any Proportion 

w ' b d ^ 

5JbJL>Jt ^Jai]l j-o Jb-lj Jiw k-^-LxJI ijJb* J* JL>- Uj^fl 

UoUo I ^* i_^JI oL— UsJI jlrfl .7-1 JSLiJl ^ 
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a _ c c £ 
b~ d° T d~ b 



/A\ 



a c c a 




abba 




c d c 

- = - or - = - 
abba 



Principles of Proportional Segments uuuUu Ufil^A 

p-Jb ,uSI jOU>! j^V jjljj JaiJI jtf lij :i 5J*li 
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Solved Problem 7-1. Find jc in each part of Fig. 7-2. 





7-2 JSS 

.a = 6 . — = - jil *AB//W//CD j £C = 4 LoJlJ (a) 
9 6 J " 

.20* -20= 14* + 7 tfrJLoj < 5A ~ 5 oil fAB//CD//EF (b) 
^ J 2jc+1 4 * 

.a = 4— « 6.x- = 27 jSI 
2 J 

Similar Triangles AIjUUI utf&l 

CJ^JLa* ^ Similar Polygons ili'U^Ji oU,l,^H 
oLkJLoaJI .<L*«L^4 Oj-bU^Jl L^P^Uil^ i&Ua^o p ^bUx<JI 

jO>U>Ml ( AiUaxJI oliJUuJ! ilU ^ US' y> "jfUdf ^ 

jV AABC-AA'B'C <7-3 JSLiJI ^ 




mZA = mZA'= 37° mZ5 = mZ B' = 53° mZC = mZ C' = 90° 
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7-3 J£i 

Principles of Similar Triangles iijLull udlltl d^lji 

4juLL^» jj-Sj- Uj-U^JI oUkJU d>L^oJi UyJI :i SJLPVi 

j^o) Luu jj_£y -LJJUzJI oUJbJU d>LloJI £OU>Sll :2 3i*li 
jUbUai - cJbJ jLjjjlj cjIS' lii ^^JLi'U^j) jldiJl 6jSL. :3 oopti 

j^'La tfj^j ^1 jOUSllj ^^1 ^JteJI ^ AjjIj JjLLu- 
s^bLuuJl U^-p^I c^Lf lil jJtfU^o jtekJI j^SL :5 

»4*«wtew4 

*6dL>JI ^jljJl cJL_f lil jJjLx* jLjUJI jteteJt o^So. 16 SJLPld 

^J-^l cJiJI ^ oiUJI AJjijAJ iilko UjbJ^^ 

.(3 SOpUU 
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\ 4 iij'U^ jj_So- viJLuJI 0 u i;\ aJjUaJI oLdu.H 18 SjlpLS 
.,ja*JI Uf^wJj ^^L^JI eJLJU ^U^> 

.j^';^ I^./IW.I ^jl^O 

bj jJL-JI ^jU- Ol c*Jl .7-2 SJ jU* JJL^ 

.^-^1 t^JLJJ oJtpUll ^jlj jjLLi- U>Jb-^ sjlpUJI c-jIT 

Solved Problem 7-2. Prove that two isosceles triangles are similar if a 
base angle of one is congruent to a base angle of the other. 

AABC (AB = AQ 

AA'B 'C (A'B' = A'C) 
Zfl = ZB' 

.AABC - AA'fl'C rolii/Ui 

.3 sjLpiill ^Ijl^-Ij zc = zc ol oUj :iL*Ji 











ZB = ZB' A 




,ZB = ZC, ZB' = ZC .2 


.^a-JI l^i»J = jjSj tfiLlH = f L-i^l .3 


,ZC=ZC .3 




.AABC ~ AA'B'C .4 


.j^l k1, l:,4.l ^ijjlj jUuLLj 
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Mean Proportionals in a Right Triangle 
Pythagorean Theorem ^j$£Uufl *i>^ 

Jtj-Ul oLju^ (^jL*-j. J>-^ ^j^ 0 'fJ^t t^JLuJI ^ 

.c 2 = a 2 + fc 2 ,7-4 JSLiJl ^ .^.UJI JsL- 




7-4 jSi 

,5^Ufl 4 2Uj12II uUliai uljUI^I 

Tests for Right, Acute, and Obtuse Triangles 

-oil *^JbJJ ^^li ^kj c 2 = a 2 + & 2 OIT lil 

^ J j-Uf j-* c ;,->- c 2 < a 2 + fc 2 CJLT IS j ,MBC ^ 
cJ jju H ) 9 2 < 6 2 + 8 2 ,7-5 JSJJI <y .^U dJbuJI jSj ,^JbJI 

v^Jbu AABC .jSj .(81 < 100 
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7-5 jSi 



^-i £-JL* J jJ>l j_* c o-^ c 1 >a 2 + b 2 cJLS' li I .M/IC ^ 
ll 2 > 6 2 + 8 2 .7-6 J-SLill ^ ijil c. JtJl Oil ,dJiJI 

A/1#C <oij <(l2] > 100 L5 ^wu) 




7-6 jsa 



Special Right Triangles *4Jli u£l£* 

The 30°-60°-90° Triangle 90°-60°-30° £&l 

cUkJI ^ Oil .{OUiVl ,jjL^ cJia < y> 30°-60°-90° oJLiJI 

ijjaij .a =1 jil *c = 2 ol ^j-il = (7-7 JSL^) AflC pJldl 

.fc=V3 j I b 2 = c 2 -a 2 = 2 1 - 1 2 = 3 J«u ^-j^^ 
£>: c = I: >/3 : 2 JjSj ^ULj 
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7-7 J£4 



Principles of the 30°-60°-90° Triangle 90°-60°-30° Q&\ OfiljS 
.y^JI J^l, cX^s ejjLu, 30° ^jljil iJLUJI JLJI J^t :i SjlpVS 
j-j-^Jt Jj-U < i ..v. ^jl— 60° 4-jjljil iLUJl JLJI J^L 12 oOPlS 

4_JjUJI <jU\ J^t jjL-j 60° ijljlJ iLUJi JLJI J^t :3 SaplS 

^ 4 SJLpUiJl) 3 f-J>jJU t/Vrf^l ^ gj^flll 

.(2 oJlpUJJ 

Principles of the 45°-45°-90° Triangle 90°-45°-45° 

jJ>^\ JjJ> (5^1— j 45° 4-JLUJI JjLJI J^L :s 5 OP 13 

- 93 - 



^jL-u 90°-60°-30° ^„ \u\ J> jlT 131 (a) 7-3 11 jiw JJLui 
4-;JSJ jL- (b) .[7-8 (a) JSLi] -u5L- JI^Ll jlp-jI .12 
oJlpUII Lljj cjLS" lij .18 ^jL-j jJLJI (jjL*^ o^i* 
JljLi j^jl .10 ^jL-y LUJI oJlpUJIj 60° ^jLu 
.[7-8(b) J£i] Jii-JI oJlpUJIj gL&yil 

Solved Problem 7-3. (a) If the length of the hypotenuse of a 30°-60°- 
90° triangle is 12, find the lengths of its legs [Fig. 7-8(a)]. (b) 
Each leg of an isosceles trapezoid has length 18. If the base 
angles are 60° and the upper base is 10, find the lengths of the 
altitude and the lower base [Fig. 7-8(b)]. 




.b= i(12)V3 =6>/3 ,2 SJpU ^ .a= ±(12) =6,1 SJ^lii ^ (a) 

./,= i(18)V3=9>/3 ,2 oJlpU ^- (b) 
.b = 9+ 10 + 9=28 jij < AE = FD = i(18) =9 ,1 oApli jy> 
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ub-Uf 

Areas 

tiiavi ^iji* a^-ui y 
am y 

Area of a Rectangle and of a Square 

5J_>-J 4— «-L rf» ^-Jj-»J ,jjJUi»JI ^k— 31 ^/*JI oJu»-J 
oIJl>-j J JlP ^yb ^l./iall Jio JjLw (Jji-«J JSLi 4>Lu .(8-1 J^») 

jj-S^j' '^J/ 4 «J^>-j 20 ^jJ) 4ft. i„av ijitj—f' olJi>-j 4j J_jL 

.(8-2 J£i) gy» »Jb-j 20 ^y* 
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.(8-3 JSLi) apUjI 
.(8-4 ap!>U^I jl^I J^L (jjL-j' ^j^Ji o-L*uo 



8-1 J£S 



8-2 jSi 



CP* A=s> 
A =\d 2 



8-3 JS£ 



8-4 J£i 



Area of a Parallelogram £^L&Vl tfjljju* l^L** 

CJtf lil (8-5 JSLi) EJABCD ^ .jil .^UJI IJL4J ^Uj^l J> 

.A = 10(2.7) = 27 oil «/e = 2.7 j 6= 10 




8-5 JS£ 
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Area of a Triangle QiSX\ 4^L*4 

.8-6 JSLiJI ^ 





Area of a Trapezoid tiyuil AjJu 3^Lt4 

^ 6' = 23 j ib = 21 Ji = 20 jLf li I < Oil .O'JLpIs JIjJ*I 

.A = 1(20) (27 + 23) = 500 < Oil «8-7 JSLiJI 




6 

8-7 JSA 
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Area of a Rhombus jruil 2*L*kA 

olili* ^1 ^ jjfcjl -oil .^^j^'j^^'^ 8-8 




Polygons of the Same Size or Shape 



LJ-O L/l/ 

^ I4J jA\ ■;■ >■ I >«H l^J JI M. ■■■.1 1 .-. 1,1 iiLLjJl oUUuJI 

8-9 j£A 
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x^\jz l^J jLf til ,..aU Lr ii l^S jOl^l oLjl^oo :i SAPlS 

«4*-L*aJI 

oJLpLS L$J jLS' lil 4^1 „.ftU ^j—a) l$J oUikJI 14 5J*Li 

.oJLpUlU jljj Jai- l ^1p £dJ L^-yjjjJ jlZj* 
^ AC { jJaJ&\ JaiJl 4kii M jl C~j I 8-1 jJbu ilLwa 

i^L^ oli *6Uj-y> ~0M j Z?M~ j </4flCD ^l^JI J^-^ 
.CflMD ^l^JI JSLsJI ^L~a ^Lo' ,4flMD JSLiJI 

Solved Problem 8-1. Prove that if M is the midpoint of diagonal AC 

in quadrilateral ABCD, and BM and DAf are drawn, then 
the area of quadrilateral ABMD equals the area of quadrilater- 
al CBMD. 

ABCD ^\jJ\ JSLill iol.WH 
.AC { j J Ld\ LU\ < «,„n;v iLi ^ A/ 
ABMD ^t—^JI J__S^JI i^L^ :jfoL-J| 
.CBMD \ JSLiJl i^U* jjL-j 

lj _Lp jj 3 ojlpUJI r ijui^i :Ua>ji 
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. AC , ff,., rt ;7 iLib L y* Af . 1 




.AACfl J -L-j=* )V .>'t...o SM .2 




.AACD J Ja*-jia p . Jtw t a £>iW 




<^L^o = (AAMB) 4^L~o .3 












.(ADMC) 


tOljjV ...a oUjl ...7*11 C-aaj*- lil .4 


ABMD JSLiH <^U* .4 




JS^JI <>-L^ ^jl—i' 




.CBMD 
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ojjldllj uULai 

Regular Polygons and the Circle 

vUauuil (Loll Ib-Ut y 
4*lauuUI uULaUI ul^Ullj (hilt umu y 

ghflllj £UuUl 2?>U» ij-^JI S 

Regular Polygons dutiiTUI uhlihtl 
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(Apothem) pJa^uJI g\^a*\\ <lU^s>*aJI o^jljjl JaB e-flya') ^j-^lj 




9-1 jsi 



AB = BC =CD = DE - EA ,9-1 JSLiJI ^ ^bvull ^U^J! ^ 

04 , O j a °J-^— * < Uij. I .mZ/l = mZB = mZC = mZD = mZ£ j 

Ujfc OF J OG j fijTyo ^jlj yk ZAOB fojUadl tJUail U> OB j 

Regular-Polygon Principles vtlalitl £L*tl Ufil^A 

Il^aJI O^fl *J Jjtj <^-U^ " ^ jls-aAJI olS' lij II OJlPlS 

UyljJI y> C^j y> ^JuiJLj iLu^Jl HyMjJI jf^o !4 5JL^V5 

.^bv:o ^l^o oyb ^ J?^«JI jOL^Vl ^jL-^JI ^JUaJI *5 SJLPlS 
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.Lfc-JI AjjI^I ^fav;*M ^LoaJI jjafl !7 OJLPli 

.ZABC >,d s n:> 5if<9-l JSLiJI ^ 

.£D u«./i:> OG j <CD t.a,/>:> OF ,9-1 J£-iJ1 ^ Oil 



( n -2)180° 
n 

360° 



,9-2 j£-iJi ^ AflCD£ JkuJI ^U^JJ jil 



360° 360° _ 
mZAOB = mZABS = = — = 72° 



mZABC = 



(*-2)l80° (5-2)180° i0gO 



/z 5 

mZABC + mZABS = 180° j 




Relationships of Segments in Regular Polygons of 
3, 4, and 6 Sides 

>> Lojjlp iv*U- <ajU oliJbu OjSccj' <j^^Ui?^l (JjL-*iaJI 

r p IV;;*lt ^ .1.^.1.1 ^U^aJI oyljjl Ja& ±JL*aj j 

^ Ujl^ ,90°-45°-45° ^JLu ^ J-^i Lj^ 
.90°-60°-30° ^Jb> Usji <^j?~^\ j~JU)I 

lJL^Ij fJ>U*l JIj-U! iwy 9-3 JSLiJI ^ 











r 


Xs* r 





r = \s = \RV2 



9-3 jSit 



Area of a Regular Polygon j&jjX\ 2>L*a 

<9-4 J&JI ^ ^s3»^> ^* US' phv.U.II ^La*!! aLj^aJI oyijJi ^ 

- 104 - 




9-4 JSS 



UIUI uUWl ub>Wlj (kill U«U 

Ratios of Segments and Areas of Regular 
Polygons 

JJL-P ^M-jaJ I4J LS _JI 4^ftAv.U.II oUJLsiJJ o^tUxJI jLiJI !2 SOPlS 

^ U J 1 la LiJI" .<^Uag jj-Si* jOL*,^! 

^L-^Vl iJL_P Lr ii ^1 ^bvuH oUJUlJI ol>U :3 oApLs 
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Circumference and Area of a Circle 

,n = C/d IjlSj* «rf Lamias oyb (jV C Jxj>«aJI JL**i ^ n (pi) 
C = nd j I C = 27ir 

.3. 14 ^ r J 

L "A m 1 . ^ A 1 1 La^^o *(|jl_£aj *I6-gon < ( j^ftJU j-j^ScJ) jl^ftV ..ilj 

.(9-5 JSLi) d^ljJI ^ ^1 ^j&u* 4^U3I 

O 

5y b: C = 2ttt 

/4 = 77T 2 

9-5 JS£ 

^yiij^cJlj Lpl Jui*x*J /4 = i nr 4**n\\ <5yljJI i»-L-*o ^l^.*)! 

.J^ii ^ WjI ^ ^j^> JlSLil jilj-JJI 
(2) j ^ Lsj" yljjJI ^ d^tUxJI ^LuJI (1) ,iiiU^> JlSLil 
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ghftlj ^IJJI £Uull ^U4 Jjfe 

Length of an Arc; Area of a Sector and a Segment 

j-a O SjjIjJI ^ JJlLJI *j-^J1 <9-6 J-£-iJl ^ <jij .^-^jlJI 




9-6 jSi 

. ACS ^-yJJ tfjjliJI ^koll g oy'ijJJ JikJI 




9-7 jSi 



lSJ^-* «° 4^LS ^jil / J^kil <r i-ivai oyljJ !1 dAPli 

360 180 J r - U- 

. K =-^—7tr 2 jl o JtjJI o-L^o -ui 

360 ^ ^ ^ 360 
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n 

360 



n° ^ Jjl* «° j* ^ 



:3 dAPl3 



^^LJ ^LLiJI ...a t£jL-*j Sj-jIjJ (£pliJi 14 SJLPlS 

jUaS^N tJUail jjScoJI dJLtJI 4*~L^ 
0>5^i. J-f <syb ^hv.ull ^JUaJI lit :5 dUPli 

4j0^mJu ^JUaaJI 4>-L-u»J 

Areas of Combination Figures 2u£>* JlS&i ul^L** 

^ boUol ^j&w 9-8 JSLsJI ^ ^\ Ju'lSjA JlSLit oUU 

ol>L^ ^j-am (jjL-ji* J-£-sJI 9 ilikJI o-L-aJI (jij .^'^1 

loyljJI iwi^j 

A =8 2 +^-(l6^) = 64 + 8^ 



B 




9-8 Jtt 

.9-9 jsiiJi ^0 *j>- j iiikji ^L-aJI j^ji :9-i a^u^iiL^ 

4J l^o J«$j ^jUJI LUsi Cj B j A ^IjjJI (a) 
.9 bb^aS cjL^ oyb py? (b) ^ .3 ^LS 
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Solved Problem 9-1: Find the shaded area in each part of Fig. 9-9. In 
(a), circles A, B, and C are tangent externally and each has a 
radius 3. In (b), each arc is part of a circle of radius 9. 




(«) 




9-9 jSii 



= AABC 4^L*o (a) 



360 wV 7 360 v y 2 



9> /3 + 3^j = 9V3 + ^ 

324 = 18 2 = a^L^o (b) 



360" V ' 360 v ' 4 



324 



324-SItt 
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Constructions 



Duplicating Segments and Angles < & lfay U Uljjj £k£ 

./IS itduiii iilka 4.o.,.a.v...i a i«JaS If-Liij 

.Aj^LLJI 4.ft...a-,-...„ft,ll aaLaII ^ CD jij .D ^ w ^Li ll»jS -jZA <A£) 
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io-i jSi 



*(io-2 j^sLi) /? jfl Jl^tLi L5 Luu> :io-i sIjImaIL** 

<2(a + b) (b) fa + 2b (a) ^jl-J Jlj-UL ^■■luufl lllaS ^-iit 

(c)j 

Solved Problem 10-1: Given line segments with lengths a and b (Fig. 

10-2), construct line segments with lengths equal to (a) a + 2b\ 
(b) 2(a + b)\ and (c) b - a. 

10-2 JS£ 

^-SJl tB ^ .a l$J AB ^.„a.v.^a <*JaS *w J^p Jai- lJ 1p (a) 

,4j^1LaJI ^uJl^uaJI iulaiill^yb AD jij *D ikaJt ( b IfcJjk 4a-Jll-*4 

.AD = a + b + (a + b) <(a) ^ (b) 
.AC=b-a .a J^L BC ^ <b JjL Afl~ V9I .(a) ^ US' (c) 

.iojLw 4jjIjJ iiUxo 4jjlj ^LiJ^I \2 *L£Jj 
.(10-3 JSLi) ZA : Ly L*i> 
.ZA -ojljJD iiuLLo Ajjlj 

^ yS A fljLi^L :*Lirtl 

j^Jp UaiJI ,A' f\jJ*^l .C 3 B ^ ZA £X*\ ^Li (1) 
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gh*! . (^) <j*y&\ ' Jajft\ i^jLs^i ^j-iijj j*^ w J^-*^ J**" 

(3) ^ysi\ *^-ijt < Z?C JjL JaB v-i^aij £ & ^l-J^***lj .5' ^ w 

■Ae^lkJI 4*jljll ^ Z/T jil .AT ^jl .c ^ (2) ^yJI ^Jai. ^JJi 
(Zl =Z2 jij fs.s.s = s.s.s JjJ* AABC-AADC) 




10-3 j£i 

l^ti UjJ .10-4 JSLiJI ^ A/lflC J**a 110-2 JjjA** iJL*. 

.5 ->4 (c) j ?i4 + B + C (b) <2A (a) tfjL-u 

Solved Problem 10-2: Given A ABC in Fig. 10-4, construct angles whose 
measures are equal to (a) 2A; (b) A + 2? + C; and (c) B - A. 

(•) (*) (c) 

10-4 JS^u 

:2 >LiS)ll plaia-Aj :J*Jl 
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£OLs£>Vl y> j_a L^iT *ZA _J 5jjL>«j6 ZA 4_)_^ljJU <Jj*-\ 

.4jj.Ua.4Jl ijtjll OjSo' ^jM.ull Ij.IjjH ^L>-jUJ1 

ojjl— >« Zfi £^-^1 -ZA JjjLJs* ^JUiS' w J-^jJI ta ^1 IV; ...»l< (b) 
.Zfl 4-jjIjI3 SjjU*» ZC ^1 pj" ZA Jujl^U 

.4ft .a v.. ,i.o AjjIj j^yfc 
JuJL>Jl ^1.^11 ZA JjIU ^' 'Zfi W JajJI ia>- (c) 

. 4jj1L<J I ajjIjJ 1 JjjjiJI L^f ZB J 

Constructing Bisectors and Perpendiculars 

.(10-5 JSLi) ZA : L5 I aJ w 
.ZA t-a./j:o I^Li^ 

jOL^t t^J* 'j*-5^< ^i»S t^A^aJL*^ ^aS' A ^ijL>^*«L) If-Lij'jll 

■4j>jL.^-« jUail .JLs^lj C j £ ^IJLsWx-lj XjB^ ZA 

.L-^UaJI civaiJl jJb AZ) oil . AD .D ^tlxtf iLljfll *^SJl 

(Zl =Z2 oil <s.s.s = s.s.s £>J? y> AABD = AADC) 
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.(l0-6 JSLi) w P aLaJIj w JaiJI I^^co 

ji! .P -L-lp 4A ; dv .^ftll 4_»jl^JI t.a.^t *3 *Lii*}!l ^ljLi«^*iL I^Li^l 

.ujjJLLJI JaiJI jJb DP fL-JjikJI ijAjJI ~DP 



p 




10-6 JS£ 

.(10-7 J£i) , ; frr,,,JI i,^^** 

^Jai. (2) j-^i)t ^-^1 'j ha'M (j^Jj y£ B ^\jJ*uL**[j (1) 




AB ^JaiU ^flMautl 3* CD .CD .D j C <y (1) ^^iJI 

.(10-8 JSLi) w P ikiJIj w JaiJI : LJ tuca 

.P J^U- w ^ja-p I p LiJ*j/ 

^ hflt ^-^l J** isflij £ J*£ P plJL>«^«L; *Lii)tl 

. PA p— 'jl .A ^ ^ilitf lLlj.il j^^-ijl . BC LjL^aj j_« j-5*l L^ljtj 




10-8 j£v 

JSLi] aabc^^U»Mi ^jL^JI j± cJbJl ^ :io-3 aJ^U^AJL*. 

Jl (Wj AS ^JaiU >. a . /i: o (a) ^-iJl «[l0-9 (a) 

D «[l0-9(b) J£-i] ADEF ^ . Afl" ^LaJLI iu-jxJI 
,(Z£) E ijljJI > a h n\o (d) j DF ^Uj^l (c) ^iil <4*-yLo 
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Solved Problem 10-3: In scalene aABC [Fig. 10-9(a)], construct (a) 
a perpendicular bisector of AB and (b) a median to AB . In 
A DEF [Fig. 10-9(b)], D is an obtuse angle; construct (c) the 
altitude to DF and (d) the bisector of Z.E . 




(a) (b) 



10-9 jsi 

.AB ^ Jl *y>*i\ <PQ 5 *Lii^l fJL^i-J (a) 

.~AB ^U'M Ja^^xJI p.dVM.ftM . Afl"i-*^;r M <koJI (b) 

.(jl^*) DF £Uj^l ( £Gj^ 6 *Ui)II j»J^-J (c) 
.^jlLJI ei-^uJI ^* ~EH .ZE 3 *Ui)(l f Jc^-J (d) 

Jwu) (b) .135°j 45° ,90° l^LS Wjj (a) \ 10-4 *J aJL*. 

,90° + /\ l^La ijlj ^1 ,(l0-10 JSLi) ,4 L^-U Ajjtj 

Solved Problem 10-4: (a) Construct angles measuring 90°, 45°, and 
135°. (b) Given an angle with measure A (Fig. 10-10), con- 
struct an angle whose measure is 90° + A. 
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D 




10-10 JSi 



.mZBAE=\35° <mZCAE = 45° <mZDAB = 9Q° * 10-10 (a) JSLill (a) 
.mZGHJ=90° + A ,10-10 (b) JSLiJI ^ (b) 

Constructing a Triangle £idU * 

Determining a Triangle QiaX\ JjJfiU 

UjUjI ujUadl ulMtll ^Upij 

Sketching Triangles to be Constructed 

.CJlSUJJ 4jjJL*aJI ^Ij^Vl J-a 

.iojLcJt pljJT^I L^yii .3 
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o^—jSUI cijj^Ji £j)L-^^U 5j*-a*> ^i^j-j>- j>J^.v_^.> .4 

J-J 10-11 J^SLsJI ^ ^JJI J^u ^Jx^j' Ja^ dJUSU^. *JliA^ 

a*- 'c 

10-11 JSi 

Triangle Constructions OAjlU uUUuj 

.4^1 4P^UI :7 tUJ ! 

.(10-12 JSLi) c j b <a \^ \Ja** 

.AABC ! flirt 

A pljii^l = b v^-^j ^c"*^;! <w JajJI :*lirtt 
yS C ^IJb^L^l pJ* .(1) ^-j— ill tr^t < ^ *- ^:< cj jSV-^ 

j^-u*jl .5 ^ (1) ^r^i (2) l/ - ^' tj^*\ 1 J** ^ a. ^t'X a j 

.AB j AC 7 




10-12 JS3 
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.60° Ifr-U 4ijlj :8*Lii) 

.(10-13 JSLi) w Ja^Jt : L5 k^ 
.60° L^-Li ijlj :*Lsj)! 




10-13 Jti 



. U^: ; t ojj^2>«jJt ^jljJb ©L*Ju<? "9 ^tiJj 

.(10-14 JSLi) c L^^t «ZA r^^u* 

iZA ^ l-JUJI JLp .AC J* ^Ms^Vl Jb-I Z/i 




10-14 Jtt 
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. U^jLa jj^oxaJI ^JLoJIj ^jjIj ^LajJLaaj d..bo e-Lij'jl !10 *LSJ) 
.{10-15 JSLi) ^ Jjt ^Jaiij <ZC ,ZA :Ja** 

.AABC :*LiJ)f 

ZA j^il (A Julp .AC = fc AC «w JajJI Ja^ ^ :*L^I 

.5 JuLP 




10-15 JS£ 

. jj-*a^fcA d^ 7 -? dr^jl) 'Lyo ciJbuo fLiiy *11 $.LiJJ 

.(10-16 jsLi) z> J^L ^LSj <zc <za : L5 L^ 

. aabc :*is^ 

iC JCLP .AC = AC 7 j^iit «W JajJI Ja£- ^ I^U^l 

JL?-I j_* AC iljou>l JjSo ^fr^. rnAk + mZB (JjLoj. L^Ls AjjIj 
JUlc- .ZC C julp 4.ft.JL^.,.<Jl iojIjJI ,^^^1 -^yi 

^tUi' .AC J* J^l ZA j^iil «A 



- 121 - 



2t. A 




• (10-17 JSLi) j^sUll cJbuJJ £ L^J^t JL-j c 4ijL yj r^J^uo 

MAC pjUJi cJbJI :^LiJ)( 
j^-iji <C Julp ,AC = b tl^>o AC j^wl (W JajJI Ja>- j^Ip !*Lij)ll 

.B JUL* JjajJI 




10-17 J& 

JI^JpI ioojWj ^LJI ^L^uJi cJLuJt ^1 : 10-5 lijiw iJL^ 

.(10-18 JSLi) £jj2>j sjlpUJI 

Solved Problem 10-5: Construct an isosceles triangle, given the lengths 
of the base and an arm (Fig. 10-18). 
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10-18 JSi 



.lo^U, fjuiu-U fOUl ol .7 f Urtll (.Ijl^U :J*Jt 
fl50° (c) .'35° (b) <120° (a) ^ U iojlj ^-SJl 110-6 SJ iJL^ 

.75° (e) fl05° (d) 

Solved Problem 10-6: Construct an angle of measure (a) 120°; (b) 30°; 
(c) 150°; (d) 105°; and (e) 75°. 




W (*) (e) 



10-19 JS£ 

.180° -60° l^tf 120° [10-19 (a) J£-i] 8 *Us)ll flji^L (a) 

.[10-19 (b) JSLi] i(60°) l^lf 30° fLi5^ 3 j 8 *Lii*}M flj^o-l (b) 

.[10-19 (b) JSLi] 180° -30° l^tT 150° *Li^ (b) (c) 

60°+ i^O^LfljtS' 105° pLii^ 8 j 4 «3ol*Li;)ll fl-L^L (d) 

.[10-19 (c) JSLi] 
.[10-19 (c) JSLi] 180° -105° l^fr 75° *Lii^ (d) fijL^-L (e) 
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Constructing Parallel Lines 2u}l>fc0 

.iajLco 4-j»-jU- iUaii J^U- jl^o Jai- f LSJ)I 113 *LSJJ 

.(10-20 JSLi) /> 4-rjl>- ikoij AS : LJ iuu» 
,ZSPD = ZPQB .Q ^ AB {h*. P J Fi> jl :*LiJ)ll 




10-20 jSi 

^*JL> Jl^-Ul ^:>USN ^jlj^ :io-7 iljJL^ iJL^ 

.(10-21 JSLi) d ijj* b 3 a ^jjjU-^o 

Solved Problem 10-7: Construct a parallelogram given the lengths of 
two adjacent sides a and b and of a diagonal d (Fig. 10-21). 



_1 




10-21 JS2 
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C ^\jJ\ .7 f Us}ll Jc L $J^\ L*JI JLp AfiCZ) fUi^ 

.DC//AB j // AD ^LiJl ^ L^JLp J^^JI 1^*1 

Circle Constructions ojjIJJI uI;ImjI 

. oyMoJI ^ 4u»^Lu» iLii J^U- i*jLu> o^IjJ ^-U^ *LiT}l 114 *UJI 
.(10-22 JSLl) S^ljJI ^ P aLaJIj 0 S^ljJt 1,^^ 

.P julp o o^IjJJ ^-U* :*Lii)I 

.(o^ljdl ^-U^ y* { y r j\^%i\ 43^ -LLP 

10-22 J£J 

.(10-23 JSLi) o^ljJt ^jl> /> -iLidlj O s^IjJI rj^Lw 
.p o 'o/IjJJ ^-U* 
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zoap) .oLU PB j PA -oil -G 3 O ubyljJI ^UUy Ida* j 

^IjjJI ^iUail ^ itp«xJI WjjJI jl Uj jl^jlj J 




10-23 JS2 

•£J^JI o« s -h ,: * :16 ^1 

.(10-24 JSLi) MBC :J**j> 

.AABC J^- ik^l o^ljJI I^LiJ^I 

j_A U^-JcUUi' .C. 1>aII LJ _J 4fl.^.U.II oJL*^Vl j^-ijl I*LiJ)fl 

iki ^l) .^LiJI ^j.^; jjb ^Ij ^1 ^LiiJIj <4jj1LJI o^jIjJI £ j> 

.Qjlill 




10-24 Jii 
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.(10-25 JSLi) S^b \ 




.J*-ljJi pLu> ^Jb> J^>- syb aLU^ 118 *UJ} 
.(10-26 JSLi) MBC ! L5 L** 

iLiij (^l) ^Jaall ^i+ai ^ ^JUtf (^OjajJI) 4jL*Jlj .Aj^LLJI eyljJI 

.(ajjIjJI J^U^I y> ^jL*xa oliL^o ^^JLp <>j\^\ L ^ 




10-27 jsLsJl ^ o s^IjJI £jU~ p <ka; ^ ^UUJI :io-8 tfy^aJLu. 
^Ujo cJUll ^JLaJlj P ^ 4^^Li>! jLj'l OjSo. 

Solved Problem 10-8: A secant from a point P outside circle O in Fig. 
10-27 meets the circle in B and A. Construct a triangle circum- 
scribed about the circle so that two of its sides meet in P and 
the third side is tangent to the circle at A. 




10-27 j£i 



.APCD ^jlkJI 

(jjUxJl ^J;U.U iUj^lj iky»*JI o/ljJI p^jl :i0-9 2] jJ^w* aJLwi 

.10-28 JX-iJI ^ DEF fOUVl 

Solved Problem 10-9: Construct the circumscribed and inscribed cir- 
cles of isosceles triangle DEF in Fig. 10-28. 
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10-28 JS£ 

j-ft Z.E t-<„^.« j| Ja_^ <diUi Jaju .18 j 16 oUU^I pJliwJ 
d . EG ^Js* £b jil . DF ^ko.U i^wJI £aj i 

Inscribing and Circumscribing Regular Polygons 

♦^j^ 1 «>* ^ ^ :i9frL:j l 
.(10-29 JSLi) 0 byMjJI :J*u> 

.l-j^LLJI £^JI jUaiSfl 




10-29 jSi 
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,i« jlfco b j\ Jb Ji-b jJa^L* jAio itU-'jl !20 frUJj 

.(10-30 JSLi) 0 o^SljJi \J**j> 

,0 byljJL} J?Ufc4 phv:a jAia IpLiJ)! 

c 




10-30 j£& 

.(10-31 JSLi) O syb I,^^ 
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. (10-32 JSLi) 0 oyMAlt I^^uu. 

L^_JLp J^<a>JI 4tj«JI £j)U»Vl 4>jL»xJI oLdbJI IpLijyi 
^LiJ)[l I^JLp Jj-^a>JI ^j* ^yJI c~JI p flvll i»Ui J-tfj ^ 

.J^LJL; 21 




10-32 Jii 

Constructing Similar Triangles AIjUju) uIjlIjl* * 

^j-Uo ^ ^ ^LS ^ vi-iiJ Ji'U^ ^Jbu ^ LiJ'jl 123 frLSJl 

.(10-33 JSLi) A'C lV .d",,.o AAflC r^^L^ 
.SJLpUf AT^ AABC -AA'B'C I^Uj^ 
.2 *L2Ji fljui^lj ZC'=ZC j ZA' = ZA ^\ , VC'J^ IpUu^I 
ciiiJ jljjlj oils' lil) .B jup- Jy^. ^ (£^1 £j>U>'^ -J^ 
.(^JiU^» QULlaJI jjSo .^-T o.ba ^ j^o^ Cf?^^** 
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* 10-34 Js^iJi ^ abc ^JbuJJ ^J'Iajo uiiLo :io-io a^U^aJLm 

Solved Problem 10-10: Construct a triangle similar to triangle ABC in 
Fig. 10-34, with a base twice as long as the base of the given 
triangle. 



B 




10-34 j£i 

.23 *L2il f..l-kv.J pJ* .MC J^t ^jU^» /4'C" 
J_^jj U^_l c_i*uoJ MAC jyJ-^ X« :(lO-35 JSLi) iL Ju iL«.j 




10-35 j£4 
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(A) jaU 

Formulas for Reference 



Angle Formulas ^j'jl* 



1. c = 90°-a° 

2. s= 180° -a° 
3.5 = 180° 

4. 5 = 360° 

5.5 = 360° 

6.5= 180°(«-2) 
? s= 180>-2) 



8.5 = 



360° 



9. mZO = a° 

10. mZ4 = -^a° 

11. mZA=--i-a° 



12. mZA= |(fl 0 + ^°) 



13. mZA = + 



M° i^l Ja5U .2 

.(n-gon) ^JUuJI J£-iU i»-jUJl UljjJl ^-U .5 

.(w-gon) ^UiJI JSLsJJ a1»-1jJ1 WjjJI ^-Li .6 

(jjUuJI (n-gon) ^LiuJl JSLilJ *U-b ijlj JS' ^-Li .7 

(n-gon) ^JUaJI J_S^JJ i-^jU- J-S* ^-Li .8 

oj^^aJ! *ijS>Jl ^Li .9 
.a° y ^yj Sj^a^JI ^»j>«Jl j-U .10 
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Angle Formulas jJl 



14. mZA = 90° 


.SjJh ujwaj ^ ikj>^JI ZA ^-Li .14 


15. mZA=\$0°-mZB 


■V- ^ B j (Zf) Ujjll ^LJ .15 



Area Formulas Ob-L**Jt 



1. 


K"bh 




JJal^wkll O-L** .1 


2. 


K = s* t 


A>J<f 2 




3. 


K-bh t 




£%*>H\ .3 


4. 






i*.hftll iVL** .4 


5. 






i»j jj^-LaJ 1 <>-L— o .5 


6. 






jOU^l ^L-io 4»-L~d .6 


7. 






) j*jcaJ1 4>>L»o .7 


8. 






piall»Jl ^JuoaJI 4j*-L-j<> .8 


9, 






e jjljJI iVL~* .9 


10. 






^IjJl £Uadi 4>-L*« .10 


11. 


- area of sector 


- area of triangle 


^UJI ^UJI .11 




tf yuui ^ikai 





Circle Intersection Formulas 

































a/? = cd 


« = s' e' 
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Right-Triangle Formulas ^'UUl il KI l fe* 













.30° iUiJl JU1 
.45° ^IjJLJ iLUJt jUl 
.60° <Lj\jU iLUJl jLJl 


ft - }eV% A - a 
a - JcV5. a - 6V3 


'A 


K 






4. 






J* 




* C 


k 

t 1 







Coordinate- Geometry Formulas yiU^-^l 1*0^)1 









i. ** — j-,y* — — 

x a - x, Ax 






2. 1 
»' 






2. m J-aJ1 ^ 
mm' - -1 

m • , m — 

m m 






3. 


f 1 






3. y-k' 
x- A 




I J 


— L, 
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Coordinate-Geometry Formulas JUJL^Jl fc+p 



4. 






4. y ™ mi + i 




* 


.<*,.*> 


7 - nu 




.r U^tf ouaij J-^^ll 




-4- 
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(B) £»U 

Proofs of Important Theorems 



j-jJUiJI ^.J^ 1 iLUJI Lljjll < t ^JbLLj» i^JliJ jUJU? jl^ lit .1 
.(iiulkuo ^LJI (^jLjjJI sjlpUJI Uljj) .iiLLLia 




.ZA = ZC 

.iilkj) oUljuJ 'iJeKx* Ij.ljj l^iUai* oLjJ 







.-ujljJI <.ii./i;V jSU-JI j^o .1 
.^AjUa^« ,^^>- (_jJ ) p-***JLJI jjfc twi-^uJI .2 

■>u .3 


ZB BO p— jl . 1 

Zl = Z2 .2 
AS = AC .3 
5D= BD .4 
zUDfl = ABDC .5 
Z4 = ZC .6 
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d .180° (jjL-j' cJLuJI Uljj ^-LS ^3aj>« .2 

/ \ AABC * 

4 C mZA + mZfl + mZC = 180° : ji c*Ul 

^JuoU jij-o 0^£oJ ci-JuuJl ju) jj^lj J ^J- ^li'fmfl Ja>- jv—j JUP 11 \i 







p .«j ^j^aj iLii J }U- . 1 

.^Ja*0 ^ 1 JaiJ jIjjo Jai- 

.180° 

.4ilj^I ^jLmj, J£J1 .3 
J,^^ -UWjJI SJiLsJI UjjJI .4 

.(jj.JlJl) {J *fJMd\ fXuO .5 


AC //BE <B J}U- .1 

mZDBE = 180° .2 

mZZ>&4 + mZAflC + mZCRE = 1 80° .3 
ZL4 = ZC = ZCB£ .4 

mZA + mZB + mZC = 180° .5 



^'LfrJ o^LlJUJt jL*JUJl t^^JLLku ^.^LuJ ol^jlj cul^ li} .3 

MAC ,ZA=ZC ^Iim 

~AB=~BC :i)loyi 
A^A Uva oliiiAJ SjJsLli^ ^^JLsil ^ ■ \^ Si l [jY 










Z5 ^oJub BD^jl .1 
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■>« - 3 

.s.a.a = s.a.a .5 

.iiALw iilk*JI oWiJU 5>lsJI *l>r^l .6 


Z\ =Z2 .2 
ZAsZC .3 
BD= .4 
ZlflD/l = AflDC .5 
Afls AC .6 



Lubj^ JjLJIj jTjJI olf lil j^Ua^i OUjUJI olikJI .4 

iiJiJI ^ S>LlJI j^jljr^ o^U" 
,C -up iuJtf ijlji ^li *iJb> : a h w • 
.F JiP IUjIj ijlji D£F pJli cJ^o 
~AB=~DE ,~BC = E7 

AABC = ADEF :jl CO 

.1 i^kJl flJicu-Lj jULLw U^l oU) ^^aj, jUwcJI jbJuuJI 

.s.a.a = s.a.a j 







.1 




.1 


OjJlj jXw. LJ — Ufrll .2 




.2 




< £F LJ _U jjl Lb 






^ U JUjSj D $ A jUUJI 






. BC y> aLU^o 




.J— - 3 


. jbhSti jbjlj ZF j ZC 


.3 


.4jlj»-l J^m - 4 


.<ft..Av^...a <»jlj Z.ACD 


.4 






.5 






.6 
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6J— i W;o <*. \u\ q\ »!,;» jLT lij .7 

. *- . Ui*. a i i It »sLy 

.s.a.a = s.a.a .8 


ZA = ZD .7 
AA5C = ADEF .8 






/^TN AB±CDj*A\ <0 S^IjJI r^Jxj^. 
1 y& ) CE = ED iBC = BD <AC=AD \o\ OLSJ 
c va!x D jUJI (JUail p-^j JUp <i>Uax* oliiio jj&tf :*Ja>Jl 

. AC = AD jl C >M I JU> pJU^-e. ^ <BC = BD jt 






^ .>M .3 

.^-iSUi^l i^U- .5 
(hy.leg = hy.leg) yj. JL- = jij.jL- .6 

iilkuJt ^.jS>»l L*1jj» -5^_JijJI J .8 

» ijJLUaiJI ^-IjJ^I ( 5j_JIjJI .10 


0D j OC .1 
OC=OD .2 
Jb±CD .3 
. 0Uj\3 jUli* Z0£D j ZO£C .4 
OE = OE .5 
AOEC = AOED .6 
CE = ED ,Z1 =Z2 .7 

3 = SB .8 

ACS = ADB .9 
AC = AD .10 
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.4C jJUJI ^ o .o syljJI ^ i±»^ za — 
za = 2 bc 

jOL^'lll tf^L^iA *OB j -Up :5-L>Jl 

*Z1 ^jS^I ifjljJl s-a.^') Ij-Li ^ L&jL-i' L^l c. ..IT Z4 .MOB 











A 






.2 


^jljJI jji (j^iLL^ oJs*J jUU> jlT b) .3 




.3 








^jl j' i^-jUJI ijl^l ^-Li <^..hJI ^ .4 


mZA + mZ5 = /nZ 1 


.4 














.(jjJLsJl) .jiuycJI i-U* .5 


mZA + mZ/4 = 2m Z A - mZ 1 


.5 






,6 




zi = Sc 


.7 


.(jjJLsJl) ^^dl Ijl* .8 


Z4= 2 BC 


.8 



.ZBi4C J^b 0 .O S^IjJL Zfli4C I^^*- 

zbac± 2 bc 
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.^jfULU |» j> Sv . ■ Jap- ^ . 1 
<OUjL-^0 ^ip Ciljijl M.Vftll Cm> lij ,3 


.TO J a $\ p—jl .1 
Z&4£> = SB £ ,ZZX4C = "2 Sc .2 

za4c= i Sd +i 5c .3 
zaac= i(S5 + Dc) ji 

ZBAC± 2 BC .4 


.ijijji ^u- ^ yJi :/// auji 

L^^\ D -ZBAC £jU- ^ar 0 .0 ; ^UL aLjm ZBAC : u 1im 








ZB/iD=2 5D <ZCAD±\cb .2 
ZBAC = i SB-i CD .3 

/bac= 2"(5d-cd) ji 

ZBAC± i Sc .4 
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zi = 2"(^c + Sd) :o(caji 







.(Jj.JuJI) ^.^cJI 1xj> .4 


./ID j\ .1 
.mZl = /hZA + /»ZD .2 

ZA = + SB ,ZD = "2 AC .3 
Zl = 4" SS+i AC .4 

zi = i(S5 + Mc) ji 




lj ,j*tay OjjIjJ! £jL>- (j-JcULiii* ^^uJpIS ^ya ii^So^Jl <ujljJI .8(a) 

pdc j Tba^*L\a\ zp -^t 

ZP = -k(AC-BD) :jfoL)l 
AADP J i»-jU- ZI « AD ^-j jllp :ik>Jl 




iU-b ijlj ZP 
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, C >JI Ix^ .3 
.(JjJlJI) ^^ycJI 1ju« .5 


AD jl .1 

mZP + mZA = mZ\ .2 

mZP = mZ\ -mZA .3 
Zl= + AC ,ZA = 4 BD A 

ZP= 2 AC -2 BD .5 

ZP = ±(ac-bd) jj 


^LJij' SyljJI ^jiUJlu ^-Uw*j J* 4ij&*JI -8(b) 

c ^ z/ 5 = i( ad- £d) :oloyj 

ZA j ZP tAADP t^JiaiJ irjU- ijlj ^-^y Zl « AD JUp :iLk>dl 








AD p-ji .1 

! mZP+mZA =mZ\ .2 

mZP=mZ\ - mZA .3 
t Zl= i AD A 
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,(jj»JuJl) ^,^cJl lJU« .6 


ZA^iBD .5 

z/>= i ^o-i 55 .6 
ZP = 2(^-55) jl 



< ^Ui" syljJI ^j**^ 9 ^ 0 Cf^*** vlr* ^j^cuJI -8(c) 

z/> :o(oui 

Z2 j ZP ^i-^ ,AADP ^iJbJJ ijlj ^wai* Zl « 4£ y^JI ^ Jup :Ua-nJl 







. c >n iju* .3 

^-LSi* j-Jjj ^-L^ i-J^sJI ijl^ll .4 

• J^^^^^UftJ 1 ^^M«^J ^^^^^ 

.(J^jlJI) ^.ycJi Ix^o .5 


AD p^jl . I 

mZP + mZ2 = mZ\ .2 

mZP = mZI -7hZ2 .3 

zi = ±-4ed ,Z2 = ^^ra A 
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i^T oJLu ^ Lljj Cj^UJ iiLL* Ltii* ^ Wjj oJtf lil .9 
it* 

Z/t = Z/T . AA'fl'C j A/lflC 
ZC = AC <ZB = ZB' 
AABC - AA'B'C 









1 1 1 • » 1 1 i (II • •■ 1 " •• 1 1 




















L,„ 1 


Z/4 = Z/T 


.1 




M/?C ^ AA'B'C 


.2 




,ZA j^jJLp ^Uai' Z/V 




'ijr*. 1 ^o^ 3- . (l >f , - a * J '-tr^^ ij- ,s -*r. 








Zfl = ZB' 


.3 




IFc'I/bc 


.4 








* > 


A'B' A'C 
AB AC 


.5 








,5 1 ^ ^L-.SlI .6 


Ly ip AA'B'C £0 fii^DI ^j-jLu 

jilkj- za' Mfic 


.6 




A'B' _ B'C .\ . /fl 








^^^Jl ^Jl ^jL-i" ^1 (v— JO *U-iVl .7 


/4'fl' A'C fl'C 
Afl AC BC 


.7 


L^nahJ <ujL*« j^So 




^U-JI^UjjcJ^ b) j^Uw jUUJI .8 


AABC - M'fl'C 












- 146 - 



j^jSoJI oliliJI (a) jil ^U)l £±*S\ y 3 J\ gliij^l ^Jj lij .10 

.C JUP iuJU ijlj* A/lflC ■ - 
. ~AB jj\ J J CD glijytf I 
MDC - ABDC - AABC (a) icjfoLS) 

c :a = a : p *c\b-b\q{b) 

s.5 UJ I ^jjj L*-^ a-^^ 1 oliLuJi :4-k^ji 







.2 

vi. lull ^ ^JU gUfj* .3 

.^LS^I a^m»L>- .5 

bl ^Jul oLi^j. jL^sUJI jUdi-Jl .6 

&\ k> L-^J^Sf o^UJI ijjyi cjLS* 

.>5U 5*U31 ijljJI 
c_LuJi ili-U^JI oLJbuJI .7 

4_UUaJI oULlfrJU 5>L^JI jOU*Ml .8 


i*ju ijij zc .1 

^ Jl ^J^ 1 y CD .2 
CD 1 AB 3 

jL^jlj ZCDA j ZCDB .4 

ZA = Z/4 ,Zfl = ZB .5 
MDC-MflC .6 
AfiDC - AABC 

AADC-ABDC .7 

c : a = a: p iC : b = b : q .8 
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JljJ*l oLn^o i p-JLsJI c*— IsaJI ^ y^ll J^L .11 



c 2 = a 2 + b 2 lOT^Uj 

.10 ii>ji ^Jai-j co 1 S rJ :a_k^i 







-L-*jJI I,. .„biH t r rt il— J( Jj* 

tfjl— J»L-j*5ll J-* 9 ^ i^—lidl ^ .3 
.(Jj JlJI) Lr a i ^dl Ix-o .6 


CD _L ~AB .1 

C_ _ a_ ( L - h_ 2 
a p * b q 

a 2 = cp fb 2 - cq .3 
a 2 + b 1 = cp + cq = c(p + q) .4 

c = p + q .5 

a 2 + b 1 = c(c) = c 2 .6 



^L^SlI jlj-I Jj-U J-*»l*- (^jLj* gOL^I ^jlj^t i>-L*o .12 




«fc = >4D :sjlpUJI JjL ,EJABCD 

Wi = A BCD i^L** lOfoU'l 
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.o-L-aJI ^ jLjL-io ^^U»^ll J^U;...*!! jl c*-ii & jJi** 4*-L-* 







Ja_i- *-j J-£aj «2_*-jU- 4 Ira?) J }L>- . 1 


(sj*UN ju») TKlCF p^jl 


.1 








Ja^iJI Lr ^L (j-U iOjAjJI .2 


CF ll~BE 


.2 








jOl—^l ^jl>JuJ U,U*JI £}U^I .3 


BC//AD 


.3 










.Saju uijj j zero 


.4 


Njli L^-jJ' {OU^I tfjb 2 * .5 


, Uv .. « BCFE 


.5 








^jlj^uJ -JbUxJI jOUa/lll .6 


~AB=~CD j CF=~BE 


.6 








.(hy.leg = hy.leg) JL- s jL-.yj .7 


AABE = ACFD 


.7 


.^-IS-uHI .8 


(BCDE ^\^J\ J-SLill) <^L^o 


.8 




(BCDf JSLiil) i^U* = 






J-SLiJi) i^L— ^ + AABE i»-L»* 


.9 




(ACFD) i^Ua = (fcCD£ ^yi 












(sere J.hv 4^U* jl 






(cjabcd) i^U* = 








10 










6/i= CJABCD i^L~B . 


11 
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jOL*^>Vl JL-»-| Jjt l-J J-^L>- ^-a.yaj (^jL-J* 1 4^»-L*o .13 

■gUJI IJla^J £Uj^I J> 

^Uj(j SjlpU ^ J ^"^i jjlji* ECIIAB3 ~BE II AC ^j>:i±*i\ 







jlj^o Ja>- jv—j ^jS^AJ. *4>-jU- iiaii J . 1 

.ijl^U iLLdiaJI OjIS* 
Ji g^UMi ^j!^ p-Jb. tf>aJI iaiJI .3 

.Apli'jlj Aj'JLpU JIjLI ^>j^O 

.(jjJuJl) ^jjdl IJlj .5 


CEIIAB j ~BEII~AC p-jl .1 
£ 4_j-jlpU £^U>t xf^f* ABEC .2 

i^l "2 = (AABC) ^1 a .3 

(UABEC) 
bh = {OABEC) <^Ui» .4 

2"^ = (AAfiO i^Lw> .5 





,/i «)jL BE^\iSji\ tABCD J^uJI 4-J 
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.4>liijlj JI^M ^j-** 
<olj_jL— l5 -JLp oLjL— cju> IS) .5 


fl£> j^-jl .1 
(oJpUil JL-) DF ±BC p-jl .2 

DF = BE = h .3 

= (MBD) .4 
= (AflCD) i^Uo 
\bh + \b'h = ABCD i^L^o .5 


t a i/T> ^5 4Jx^ r > t jO J-s^l^- v iyii (JIjLmJ' ^JalLftJI ^Ju^aJI 4j>-L*^> .15 


V A S . .0 j$> *J ABCDE ... ^ferull jJuoaJI * 

y *} * D \rp - ABCDE 4^L^ : Of OL)j 
£j_a^jo <5_iUaia oLjJLLo ^^-JLe- J-*a>«j 'j^^^t (j-l) -l<HJ '3 In 








<OE <OD <0C <0B .OA .1 
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.2 










2" or = MOB o-L-a 


.3 




i *r = AflOC 






2 cr = ACOD 






ABCDE. , fc^-.U ^L^JI i^L^o 


.4 




= "2 or + 2" + "2 cr + .... 






= "2 r (a + /> + c + ) 




.451^-1 f^r- tfjL- J^t -5 


p = a + b + c ... 


.5 


.(jjJuJl) ^aj^cJI lJu« .6 


|r|?= ABCDE... 4^L~o 


.6 
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(A) 




Congruency 




Acute angles 




Congruent angle 




Acute triangles 




Congruent figures 




Adjacent angles 




Congruent triangles 




Alternate interior angles 




Constructions 




AbLu iU-b Ujj 


Converse of a statement 1 v» 


Altitude of triangles 




Corresponding angles 




Angle of bisector 




(D) 




Angles 




Deductive reasoning 




Arc 




Defined terms 




Areas 




Diameter 




Assumptions 




Distances 




Axioms 




(E) 




(B) 




Equilateral triangles 




Bisectors 






(C) 




(F) 




Central angle 




Formulas 




Chords 




angle 




Circles 




area 




Circumference 




circle intersection 




Circumscribed circle 




coordinate 




Circumscribed polygon 




right triangle 




Complementary angles 




(H) 




Concentric circles 




Hypothesis 




Conclusion (deductive) 




(I) 




(J* 




lf-then form 


Oil - lij v'jJL*' 
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Inscribed angle 
Inscribed circle 
Inscribed polygon 



Isosceles trapezoids 

Isosceles triangles 

^jJLJt i>jL-i* obJLu 
(D 

Line segments 3a i,Sy...» i*Jai 

Lines J» ^Ja>- 
(M) 

Major arc tr *j, ^ 

Major premise <*JUu 

Measuring angles j-^* 
Median of a triangle 

Minor arc 

Minor premise <Sj*-** ^Ja* 

(O) 

Obtuse angle i>- -r ii« <*j\) 

Obtuse triangle ^ yL* cil« 
(P) 

Parallel lines~ ijl J* 

Parallelograms ^^U?l oUjl 

Pentagons i^Lj- JlSLil 

Perpendicular bisector s-a.sa^ 

Perpendiculars SJuj-I 

Planes ol> 



Principles 

angle-measurement-sum 



angle-measurement 
circle 

congruency tfi^' 
congruent triangles iiuUai* oliito 
distances uliL^ 
isosceles and equilateral triangles 
jOL^l 4j^L-*i«j j^LJI 4jjL*zj> olilia 
mean proportional in rt. triangle 

pairs of angles L IjjJ I ^ lj j 1 

parallel lines J*^Jai- 
parallelograms £^Li»i oLjI^x* 
polygon angles Lljj 
polygons oUl.^o 
proportion t^^—L^a 
proportional segments <^Uu ^Ja» 
regular polygons 4 + IV::» oUUu 
similar triangles ili'Uio oliiia 
special parallelograms 

special rt. triangles 

tangents oLlu 
Proof by deductive reasoning 
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Proofs j» 

Proportional segments i^Uia ^ 

Proportions oL—Li* 

Proving theorems oLjkJI oUI 

Point *Uz> 

Polygons CjluJUi* 

Postulates <^L-I 

Pythagorean theorem ^jy-^ 



(R) 



Radius 
Ratios 
Rectangle 
Reflex angle 
Regular polygons 
Rhombus 
Right angle 
Right triangles 



ijjlj 



(S) 



Scalene triangle 
Secant 

Segments <*Lii 
Semicircle e >- ii ,^.> 



Similar triangles ilj'Ui* oULu 

Similarity Jj^' 
Special parallelograms 

Special right triangles 

Squares c 
Straight angle iu ■..«■•:...« 4jj1j 

Subject-predicate form 

Supplementary angles iUl&uJI Llj^l 

Syllogistic reasoning jSJa 
(T) 

Tangent , r-U-« 
Theorems 
Trapezoids 

Triangles olilio 
(U) 

Undefined terms yu> oUJLL^a 
(V) 



Vertex 



Vertical angles 
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